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Thomas K. Chenal (AZ Bar No. 006070) 
(tchenal@mhplaw.com) - 

David W. Garbarino (AZ Bar. No.’@$ 
(dgarbarino@mhplaw.com)’” 

Attorneys for the Town of Carefree 
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BEFORE THE ARIZONA CORPORATION COMMISSION 

IN THE MATTER OF THE 

MOUNTAIN SEWER COMPANY, AN 
ARIZONA CORPORATION, FOR A 
DETERMINATION OF THE FAIR 
VALUE OF ITS UTILITY PLANT 
AND PROPERTY AND FOR 

CHARGES FOR UTILITY SERVICES 
BASED THEREON. 

APPLICATION OF BLACK NO. SW-02361A-05-0657 

INTERVENING TOWN OF 
CAREFREE’S NOTICE OF FILING 
AFFIDAVITS AND EXHIBITS 

INCREASES IN rrs RATES AND 

The Town of Carefree (the “Town”) hereby submits to the Arizona Corporation 

Commission the following affidavits and exhibits in the above-captioned matter: 

1. Affidavit of Stan Francom (see attached hereto as Exhibit I )  and its 

accompanying exhibits referenced in the Affidavit, the Carter Burgess Report (see 

attached thereto as Exhibit A) and the Lamb Technical Services, Inc.’s Report (see 

attached thereto as Exhibit B). 

2. Affidavit of Jonathan Pearson (see attached hereto as Exhibit 2) 

3. Affidavit of Jason C. Bethke (see attached hereto as Exhibit 3) and its 

accompanying exhibit referenced in the Affidavit, the Carter Burgess Report (see 

attached thereto as Exhibit A). 

407918.1\16701-000 (3/9/2006) 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

This Notice will be supplemented with the original Affidavits. In addition, the Town 

reserves the right to call Stan Francom, Jonathan Pearson, and/or Jason C. Bethke as 

witnesses to testify in accordance with their Affidavits included herewith. 

RESPECTFULLY SUBMITTED this '? day of March, 2006. 

MOHR, HACKETT, PEDERSON, BLAKLEY 
& RANDOLPH, P.C. 

7047 East Greenway Parkway 
Scottsdale, Arizona 85254 
Attorneys for the Town of Carefree 

ORIGINAL and 13 COPIE 
of the foregoing filed this 
day of March, 2006 with: 

Arizona Corporation Commission 
Docket Control 
1200 Washin ton Street 
Phoenix, AZ 8 5007 

f the foregoing mailed this c&% y of March, 2006 to: 

The Honorable Teena Wolfe 
Administrative Law Judge 
Hearing Division 
Arizona Corporation Commission 
1200 Washin ton Street 
Phoenix, AZ fi 5007 

Christopher Kempley, Chief Counsel 
Legal Division 
Arizona Corporation Commission 
1200 Washington Street 
Phoenix, AZ 85007 

Ernest G. Johnson, Director 
Utilities Division 
Arizona Corporation Commission 
1200 Washin ton Street 
Phoenix, AZ 8 5007 

I l l  
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lay Shaprio 
?atrick J. Black 
?EWEMORE CRAIG 
3003 North Central Avenue, . - ~ ~  

Suite 2600 
Phoenix, AZ 85012 
Attornevs for Black Mountain 

Sewei Company 

Michael Weaver 
General Manager 
Black Mountam Sewer Company 
11 1 West Wigwam Blvd., Ste. B 
Litchfield Park, AZ 8 5 3 r 1 \  
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STATE OF ARlZONA 1 
) ss. 

COUNTY OF MARlCOPA ) 

X, Stan Francom, being first duly sworn upon his oath, deposes and says: 

3 .  T am the Public Works Superintendent for the Town o f  Carefree (the 

Tom” ) .  1 have held the Public Works Superintendent position with the Town since 

February of2005, 

2. 

since June of 1999. 

T have also been employed as Genml Manager of Carefiiee Water Company 

3 ,  Before working for the Carefree Water Company I was employed by 

Western Environmental Technologies, Inc., for five years as a Grade Four Certified 

Operator and Administrative Manager, which operated the sewer factciliti,es serving the 

Town. The sewer facilities described in this paragraph are now owned and operated by 

Black Mountain Sewer Company (“Black Mountain Sewer”). 

4. My work experiences with the Tom, tbe Carefree Water Company and 

Western Environmental Technologies, Inc., have given me a thorough understanding ofthe 

wastewater collection and treatment operations o f  the system now operated by Black 

Mountain Sewer, its facilities, and the odor problems that have been reported by the 

residents of the Carefree Inn Estates and Boulders Development subdivisions. In addition, I 

have reviewed and am familiar with the teporb regarding the cause ofthe odors encountered 

by residents of the Cmftee Inn Egtates and Boulders Devclopment subdivisions prepared 

by Carter Burgess, commissioned by the Town and attached hereto as Exhibit A (the “Carter 

Burgess Report”), and Lamb Technical Services, Inc., (“LTS’), commissioned by Black 

407792.3\16701 -wO (3BEQO6) I 



Mountain Sewer and attached hereto as Exhibit B (the “LTS Report”). I agree with the 

rwmmendations of both the Carter Burgess and LTS Reports. 

5 ,  I believc that the odor problems encountered by residenu of the Carefke lnn 

&tales and Boulders Developnimt subdivisions are caused by a combination of many 

factors, three of which occur as sewer is  transported through the Black Mountain Sewer 

collection and pressure pumping systems. 

6, First, Black Mountain Sewer’s long retention times for sewage dlows 

odorous gams to build up inside the system. The Carter Burgess Report observed that “[tlhe 

length and design of the plack Mountain Sewer] collection system make it particulmIy 

susceptible to these anambic conditions” that produce hydrogen sulfide and other odor 

producing compounds Exhibit A at 4-6. Even LTS recognized that “the sewage is quite 

septic due to the retention time in the force mains and the high Wnstewatw temperatures ” 

Exhibit B at 2. I believe that both the Carter Burgess and LTS reports are correct in these 

assertions. Retention time i s  often greater than two hours, Exhibit A at 6, and during that 

time sipificamt amounts of hydrogen sulfide and other odor producing compounds build up 

in the Black Mountain Sewer systm. 

7, Second, after the sewae;e has been retained fir trim than two hours and the 

odor causing compounds have accumulated, Black Mountain Sewer transports the sewage 

through its pumping system using two six inch pressure flow pipes and then gravity flow 

pipes to a manhole located at Quartz Valley and Boulder Drive before entering the 

wastewater treatment facility. As the pumped, septic sewage enters the gravity collections 

system manhole, at approximately 200 gallons per minute, turbulence results and noxious 

odors arc: released. Because of the large quantity of sewage, the gravity flow system 

407792.3\?6701 -QOO (3/912aas) 2 



surcharges the gravity collection system causing a piston like affect in the gravity flow 

piping as the full pipe of sewage pushes the odorous air down the gravity collection system 

in front of the full pipe of sewage:. Black Mountain Sewm has sealed all the manholes 

which precludes pressurized odors ftom escaping fiom the manholes. However the 

pressurized, odorous air escapes any place it OWI which makes every individual residential 

sewer connection which vent to the atmosphere, an escape route for the odors. 

8. Third, at the junction manhole located at Quartz Valley and Boulder Drive 

the flows froin the west part of the Boulders subdivision meets the flows described above 

and once again turbulence and the release of noxious odors are released firom the sewage 

flow stream. 

9. Black Mountain Sewer has attempted to lessen the odor problems in the 

Boulders Development by adding certain chemicals to the sewage. Nevertheless, the 

retention time coupled with the hydraulic push still described herein in 7 7 cause noxious 

odors to escape the Black Mountain Sewer system though any possible exit, including vent 

stacks on residentid housing. Moreover, if the effects of the chemicals diminish bdow a 

certain level during the retention and transit period, increased sewer odors will occur. The 

Town still rqylarly receives complaints fiom the residents o f  the Boulders Developmmt 

and from residents around the Carehe Inn Lift Station. 

10. Black Mountain claims that the ,sewer odors in the Boulders Development is 

now within legal pameters with respect 10 hydrogen sulfide. Although, I do not have 

independent evidence to verify Black Mountain Sewer’s assation, there remains an odor 

problem at the CIE Lift Station and in the Boulders Development 

3 
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11, The Town offered to provide and install a negative air flow filtering system 

(ie. a blower or fan) that would be attached to a manhole near the Quartz Valley and 

Boulder Drive manhole in an attempt to test a proposed solution to the odor problem as 

recoinmmded by both the Carter Burgess and LTS. This air flow mechanism would create 

a negative pressure in the sewer system thereby, hopefilIy, kwping sewer odors from 

escaping from residential vent stacks. The LTS Report made his suggestion; “a fan 

generating negative pressures wiIl still most likely be needed at the Quartz and Boulder 

Drive Location to prevent odors from forced out the local vent gtacks.” See Exhibit B at 5.  

12. Black Mountain Sewer rejected the Town’s offa .  

T declare under penalty of perjury that the foregoing is true and wrrect 

ST,J’F3SCRIBED AND SWORN to before me 
this 4 ?$ day of whn P k ,2006. 

My Commission Expires: 

JU - 7-Ob 
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O d o r  Con t ro l  R e v i e w  and R e c o m m e n d a t i o n s  
T o w n  of  Caref ree  

The Town of Carefree has held discussions with Black Mountain Sewer Company 
(BMSC) regarding sewer odors in their community. In response to numerous resident 
complaints, BMSC contracted LTS, Inc. to provide an odor study of their collection and 
treatment system. The LTS study focused on levels of hydrogen sulfide at known 
problem spots within the BMSC system. Based on the study, BMSC submitted an 
action plan to the Town of Carefree for approval. The report briefly addresses methods 
of controlling odors, but does not recommend permanent solutions to stop the creation of 
odors at the source. 

The Town of Carefree is concerned that the LTS recommendations and subsequent 
BMSC action plan do not represent a definite solution to the Town’s odor problem. This 
study is meant to supplement the LTS report by providing a comprehensive analysis of 
the available means for preventing, treating and controlling sewer odors in the BMSC 
system. The main areas of concern, shown in Figure 1, include: 

0 

0 

0 

The Commercial Lift Station and surrounding area; 
The Carefree Inn Estates (CIE) Lift Station and surrounding area; 
The Discharge Manhole near the Intersection of Boulder Drive and Ironwood 
Road; and 
The BMSC Water Reclamation Facility (WRF) in the Boulders Community. 0 

The Commercial lift station receives sewage from downtown area residences and 
businesses. The sewage flows through a septic tank 
and two manholes upstream of the lift station, 
causing an increased retention time in the system. 
The sewage is then pumped through two force mains 
(one 4-inch and one 6-inch) to the CIE lift station. 
The design flow rate of this pump station is 200 
gallons per minute (gpm) as shown on the map 
provided by BMSC. As noted in the LTS study and 
shown in the photograph to the right, numerous Additional Odor Sources at 

additional odor sources surround the lift station, 
including a grease trap and dumpster. 

As with the Commercial lift station, the wet well at CIE is preceded by a 1000-gallon 
septic tank and an 8-ft diameter x 12-ft deep manhole directly upstream. In addition to 
receiving flow from the dual force mains, the CIE lift station collects sewage from the 
Carefree Inn Estates and the Carefree Airport. The combined sewage is then pumped 
through dual 6-inch force mains to a manhole near the intersection of Ironwood Road 
and Boulder Drive in the Boulders Community. Flow exiting this manhole travels by 
gravity to the BMSC WRF located off Boulder Drive, west of Staghorn Lane. The 

Commercial Lift Station 
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O d o r  Cont ro l  Rewiew and Recommenda t ions  
T o w n  o f  C a r e f r e e  

design flow rate of the CIE lift station is 250 gpm with one force main open, and 440 gpm 
with two as shown on the map provided by BMSC. Currently, both force mains are 
operational. 

Figure 1: Location Map 

Scale: I” = 1000’ 



O d o r  C o n t r o l  R e v i e w  and Recommendat ions  
T o w n  of C a r e f r e e  

II. Sewer Odors: Types and Causes 

All wastewater collection, conveyance and treatment facilities have the potential to emit 
bothersome odors. The anaerobic conditions associated with collection systems and 
primary treatment makes these portions of the system particularly problematic. Sulfate- 
reducing bacteria thrive in anaerobic environments, where no dissolved oxygen is 
available for respiration. These bacteria use the sulfate ion, which is naturally abundant 
in most waters, as an oxygen source for respiration. The byproduct of this activity, 
highly corrosive hydrogen sulfide gas (H2S), has a strong rotten-egg odor. The gas is 
released to the atmosphere in areas such as wet wells, manholes and headworks 
facilities. 

In collection systems, most sulfide generation occurs in the slime layer on the pipe wall 
or in sludge deposits on the pipe invert. The contribution of sulfide from the bulk liquid is 
relatively small. If the wastewater contains dissolved oxygen (DO), an aerobic slime 
layer exists closest to the bulk wastewater. Therefore, even if sulfide is generated in the 
anaerobic layer closer to the pipe wall, it is biologically oxidized as it passes through the 
aerobic layer. However, if this aerobic layer does not exist, as in the case where 
wastewater contains little or no DO, sulfide can diffuse into the bulk wastewater. 

Odor is measurable using objective, scientific methods. Four objective parameters of 
perceived odor include concentration, intensity, persistence and character descriptors. 
Additional measurable but subjective parameters of odor perception include hedonic 
tone (pleasantness vs. unpleasantness), annoyance and strength. These parameters 
are subjective because they are reported by individuals who must rely on their 
interpretation of word scales and their personal feelings, beliefs, memories, experiences 
and prejudices. Guidelines and legal definitions of subjective odor parameter scales can 
often assist individuals in reporting observed odor; however, the nature of these 
parameters remains subjective. The values presented in Figure 3 are commonly used to 
describe levels of human exposure to H2S. 
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Odor Con t ro l  R e v i e w  and Recommendat ions  
T o w n  o f  C a r e f r e e  

Figure 3: Hydrogen Sulfide Concentration Scale 
-0 c 

\ 

As shown in Figure 3, the LTS study cited the H2S nuisance level as 0.04 ppm; however, 
the recognition level is an order of magnitude lower. Due to the subjective nature of 
individual response to odor stimuli, it is difficult to determine what level of prevention and 
control will be sufficient to satisfy the community. It is possible that an emission that 
meets county standards could result in an odor complaint. The goal of the Town of 
Carefree is not to reach a predetermined H2S level, but to maintain a sewer system that 
results in no resident complaints. Therefore, this study will present odor control 
measures in order of cost and ease of implementation, under the premise that if BMSC 
succeeds in eliminating further complaints after instituting one or more of the 
recommended measures, more costly methods may not be required. 

In addition to H2S, several other odor-producing compounds exist in typical wastewater. 
These include organic sulfides; mercaptans; nitrogen compounds including ammonia 
and amines; acids such as acetic and butyric; and acetaldehyde. Not all odor control 
technologies are efficient at removing the full array of odor-producing compounds. This 
study will focus primarily on odor control technologies for H2S removal, since this was 
determined to be the main problem in the LTS study. Where available, information 
regarding removal efficiencies of other compounds will be cited for specific odor control 
technologies. 

Retention Time 
H2S production requires an anaerobic environment, typically resulting from long retention 
times in the collection system. The length and design of the BMSC collection system 
make it particularly susceptible to these anaerobic conditions. Identified main 
contributors to the creation of H2S in the BMSC system are: 

The existence of upstream septic tanks at the two largest lift stations; 
The existence of one or more manholes upstream of these lift stations; 
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4 Odor  C o n t r o l  R e v i e w  and Recommenda t ions  
T o w n  of C a r e f r e e  

The long pump cycle times; and 
The dual force mains leaving both pump stations. 

Septic tanks are anaerobic digesters by design. As shown in Figure 2, in a typical 
domestic application, the tank would accept raw sewage from the house; over time the 
sludge settles out and the scum floats to the top, leaving a clarified effluent. The sludge 
and scum are retained for further treatment. The issue that arises from the presence of 
a septic tank in the collection system is that it yields anaerobic sewage. Furthermore, it 
is likely that the septic tanks upstream of the pump stations are full of sludge, so that 
anaerobic sludge is flowing into the pump station, rather than clarified liquid. 

Figure 2: Typical Septic Tank Installation 

e s  

From Septic information Website (http:llwww.inspect-ny.comlseptbook.htm) 

In addition to the retention time provided by a septic tank, the Commercial lift station 
combines the wet well and two upstream manholes, resulting in increased retention time 
between pump cycles. A manhole is also located upstream of the CIE lift station. The 
long residence time created by the additional manholes and septic tanks results in an 
anaerobic environment and sewage high in H2S concentration. The manholes also 
provide additional areas for the hydrogen sulfide gas that is generated to escape to the 
atmosphere. 

Lift station pumps are designed based on peak flow, wet well capacity and allowable 
pump cycle time. The pump cycle time is the time between pump starts, or the time it 
takes the wet well to fill plus the time it takes the pump to empty it. Typical pump cycle 
times are 4 to 6 minutes, or 10 to 15 cycles per hour. Longer pump cycle times are 
desirable because they result in longer pump life and lower electrical costs. However, in 
wastewater applications, it is ideal to use the shortest pump cycle time recommended by 
the pump manufacturer to cut down on the wet well residence time and the potential for 
anaerobic conditions. While observing the CIE lift station, a pump run time of 3 minutes, 
40 seconds was noted. Based on a design pumping rate of 440 gpm, over 1600 gallons 
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O d o r  C o n t r o l  R e v i e w  a n d  R e c o m m e n d a t i o n s  
T o w n  of C a r e f r e e  

of sewage must accumulate in the wet well and upstream manhole between pump 
cycles. During periods of low flow, this provides more than sufficient time for the sewage 
to turn septic. 

All force mains in a sewer collection system should be designed to provide velocities 
between 2 and 5 feet per second (fps). Velocities below 2 fps allow solids in the 
pumped fluid to settle out. Based on the design pumping rates at the Commercial and 
CIE lift stations, the velocity from Commercial to CIE is 1.1 to 2.5 fps, and from CIE to 
the effluent manhole is 2.5 fps. As shown in Figure 1, each of the force mains from the 
Commercial to the CIE lift station is approximately 3,500 feet long. From CIE to the 
effluent manhole, the force mains are approximately 6,000 feet long. Based on capacity 
of the force mains', the Commercial lift station must pump 7,420 gallons before the lines 
discharge into the CIE station. The pumps must cycle over 10 times2 for the flow to 
reach the CIE station, therefore, the retention time in the force main is well over two 

At least 17,640 gallons (or 11 pump cycles) must be pumped from the CIE lift 
station prior to exiting the force mains; resulting in a mean residence time in excess of 
two hours. 

As verified by the LTS study, the long residence times observed in the BMSC collection 
system, which are exacerbated by the four items discussed above, result in 
exceptionally high H2S levels. At the Commercial lift station, H2S levels reach 102 parts 
per million (ppm); the CIE. lift station reaches 101 ppm H2S with no chemical addition at 
the Commercial lift station, or 24 ppm with the addition of Thioguard. Hydrogen Sulfide 
levels at the force main discharge location were found to be 700 ppm. 

Reducing retention time in a collection system is not always feasible; therefore several 
odor control technologies exist. 

111. Primary Types of Odor Control Technologies 

The many technologies available to control odors from wastewater collection and 
treatment systems can be divided into two categories: vapor-phase and liquid-phase. 
Vapor-phase technologies are used to control odors in air or gas, and are typically used 
in point source applications including wastewater treatment plants and pump stations. 
Liquid-phase technologies are used to control odors in. wastewater and typically are 
used in collection systems where controlling odors and corrosion over a widespread 
area is necessary and multiple-point odor control may be required. 

' A 4-in force main has a capacity of 0.65 gallons per linear ft; a 6-in main has a capacity of I .47 gallons per linear ft. 

3Assumes pump cycle time of 11 minutes 
Assumes a pump run time equal to CIE Lift Station (3.67 minutes) 
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O d o r  Control R e v i e w  and Recommendations 
T o w n  of C a r e f r e e  

Periodic slug dosing with caustic can effectively remove all sulfide forms. It is not added 
to shift the equilibrium, but to kill the biological slime layer that reduces sulfate to sulfide. 
Exposure to high pH levels will destroy the slime layer and cause it to slough. The slime 
layer will immediately begin to reform, but it may take days or weeks to reach full sulfide 
production again. The time required for slime layer regeneration after slug dosing is a 
function of pH, temperature and time of contact. 

I 

A. Liquid Phase Odor Control Technologies 

Liquid-phase odor control technologies include pH adjustment, air and oxygen injection, 
chemical oxidation, nitrate additions, iron salts and biological controls. A discussion of 
each of the methods follows, including maintenance and performance issues. 

1. pH Adjustment 

The pH of wastewater has an important role in determining the amount of H2S gas 
available for release to the atmosphere. At pH 6.0, over 90% of dissolved sulfide is 
present as dissolved gas; at pH 8.0, less than 10% is available as gas. Therefore, a 
decrease of one pH unit can significantly increase the release of H2S gas, causing odor 
and corrosion problems. There are two approaches to controlling pH in sewer collection 
systems. One approach involves continuous pH adjustment to hold H2S in solution; the 
second involves using intermittent slug doses of caustic to inactivate the slime layer and 
minimize sulfide generation. 

Several base chemicals can be used to provide continuous pH adjustment, including 
calcium hydroxide or lime (Ca(OH),), magnesium hydroxide (Mg(OH)*), and sodium 
hydroxide or caustic (NaOH). Studies have shown that the less soluble characteristics 
of magnesium hydroxide result in a timed-release effect that is particularly valuable in 
collection system applications. BMSC is currently applying magnesium hydroxide 
(Thioguard) at the Commercial Lift Station. The 
product is effective as long as the increased pH in 
the wastewater is maintained. As additional flows 
are encountered, including the CIE lift station where 
gravity mains from the airport and Carefree Inn 
Estates also feed the wet well, the pH is reduced, 
thereby decreasing the effectiveness of the chemical 
addition. \ Chemical Addition Equipment at 

the Commercial Lift Station 

Lime and sodium hydroxide are the typical chemicals of choice for slug dosing due to 
their quick solution time, which maximizes contact time. Caustic slugging can adversely 
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O d o r  Cont ro l  Review a n d  Recommenda t ions  
T o w n  of Caref ree  

affect pH-sensitive treatment processes and effluent discharge limits, necessitating 
equalization basins to receive the caustic slug for slow release to the treatment facility. 
Because of this added maintenance requirement, caustic slugging is not used as often 
as continuous dosing, and is not recommended for the BMSC system. 

2. Air and Oxygen Injection 

Most odor production in wastewater can be prevented if a minimum DO concentration of 
0.5 to 1 .O mg/L is maintained. As previously discussed, because it is difficult to maintain 
oxygen concentrations naturally, supplemental sources of oxygen may be used. 
Wastewater oxygen levels may be increased through the addition of air, oxygen or 
chemicals containing bound o’xygen, such as nitrate (NO3) or hydrogen peroxide (H202) 
(see Chemical Oxidation and Nitrate Addition, below). 

Air is a readily available source of oxygen that has been used to successfully control 
odors in gravity sewers and force mains. Air will not completely dissolve in water at 
normal pressures, resulting in the release of some residual gases. If odorous 
compounds are present in the wastewater at the point of air injection, odors will diffuse 
into undissolved air and escape to the atmosphere, sometimes causing increased odor. 
Depending on the method of air injection, turbulence can also release odors, thereby 
worsening the problem. Due to this potential to intensify odor production, the addition of 
air for odor control is not recommended for use in the BMSC system. 

The addition of pure oxygen to improve DO levels and reduce odors has been in use for 
over 20 years. Oxygen has a major advantage over air when added to wastewater 
because it is five times more soluble in water, resulting in a smaller volume of gas 
required to achieve equal oxygen transfer. Reductions in biochemical oxygen demand 
(a measure of oxygen being consumed by microorganisms breaking down organic 
matter) have also been reported following installation of oxygen injection equipment. 
Oxygen can either be generated on-site for requirements greater than 2,000 pounds per 
day (Ib/d) or purchased commercially and delivered by truck for lesser quantities. 

3. Chemical Oxidation 

Chemical oxidants attack and destroy odor-causing compounds through chemical 
reactions. Although some of the chemicals in this category contain oxygen as part of 
their molecular structure, their primary action is to chemically react with the odorous 
compound in the dissolved form rather than release oxygen for use by bacteria. 
Chlorine, hypochlorite and hydrogen peroxide are examples of chemical oxidants. 
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Odor Con t ro l  R e v i e w  a n d  Recommenda t ions  
T o w n  of Caref ree  

Chlorine is relatively inexpensive and powerful, and the necessary equipment to 
administer it is widely available. It is obtainable as pure gas, hypochlorite solution, or 
hypochlorite granules or tablets. Chlorine gas is commonly used at wastewater 
treatment facilities for disinfection, but storage and handling requirements make it less 
desirable for collection system odor control. Hypochlorite solutions are much safer to 
use for collection system applications and the equipment is relatively simple to operate 
and maintain. Negative aspects of chlorine addition include its indiscriminate oxidation 
of any reduced compound in wastewater, necessitating overfeeding to ensure complete 
sulfide oxidation (typically 5 to 15 parts chlorine to each part sulfide). Depending on 
point of application and dosage, chlorine can kill organisms beneficial to wastewater 
treatment processes, resulting in process upset. Also, the reaction between chlorine and 
wastewater can produce potentially toxic and carcinogenic, compounds, which may 
impart their own objectionable odors. 

Hydrogen peroxide is commonly used to oxidize H2S to sulfur or sulfate depending on 
the pH of the wastewater. Most wastewater applications theoretically require I part 
peroxide per part hydrogen sulfide; however, like other oxidants, peroxide reacts with 
other organics in the wastewater, so higher dosages (typically 2 to 4 parts peroxide to 1 
part sulfide) are required. Peroxide is fast-acting, making it suitable for injection 
immediately upstream of problem locations. However, it is also quickly consumed, 
requiring multiple injection sites for treatment in collection systems. The maintenance 
and repair of H202 systems require special training; therefore, feed systems are often 
contract-operated by suppliers. 

4. Nitrate Addition 

Nitrate addition controls sulfide through two reaction mechanisms: prevention and 
removal. Nitrate is added to fresh wastewater as a substitute source of oxygen, 
preventing the reduction of sulfate to sulfide. Anaerobic bacteria responsible for odor 
and sulfide generation use dissolved oxygen, nitrate and sulfate as oxygen sources, in 
that order of preference. Dissolved Oxygen and nitrate, available in minimal quantities in 
typical wastewater, are quickly depleted, allowing bacteria to consuming oxygen from 
sulfate and causing odor and,corrosion problems. When nitrate is added to wastewater, 
the bacteria consume it instead of sulfate, resulting in the production of nitrogen gas 
rather than sulfide. 

Nitrate can also be added to wastewater to remove dissolved H2Sby a biochemical 
process, which converts the sulfide to sulfate. The nitrate supplies oxygen to bacteria 
present in wastewater to metabolize H2S. The removal reaction is a biochemical 
process, and as such, may require a reaction time of one to two hours for optimum 
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O d o r  C o n t r o l  Review and R e c o m m e n d a t i o n s  
T o w n  o f  Caref ree  

performance. However, the removal mechanism requires one-third the amount of nitrate 
as the prevention mechanism. Due to its long reaction time, nitrate addition for sulfide 
removal may be ideally suited for BMSC collection system application. 

Nitrate is typically available as an aqueous solution of calcium nitrate containing varying 
concentrations of nitrate-oxygen. Nitrate is one of the safest sulfide control chemicals to 
handle, with most nitrate salt solutions considered to be nonhazardous substances. 
Nitrate can be injected into force main discharges or directly to pump station wet wells. 

5. Iron Salts 

Iron salts combine with dissolved sulfide to form relatively insoluble precipitates. The 
precipitates are black or reddish-brown floc particles that do not deposit in the collection 
system, but readily settle with other solids at the treatment plant. Four types of iron salt 
solutions are commercially available: ferrous sulfate, ferrous chloride, ferric sulfate and 
ferric chloride. The addition of sulfate-based salts is typically not a concern in 
wastewater systems because sulfate is present in excess and sulfide generation is not 
increased significantly. The amount of ferric (Fe"') salts required for reaction with 
sulfide is typically slightly less than the amount of ferrous (Fe") salts required to 
precipitate an equal amount. 

Iron salts are fast-acting and may be injected just upstream of a treatment plant to 
remove sulfide before the headworks facility, or added upstream in the collection system 
to realize greater odor and corrosion control. Unlike oxidants, iron salts do not react with 
organic materials in the wastewater; therefore, they can be overdosed at one upstream 
location to treat long stretches in a collection system. Regardless of the amount added, 
iron precipitates will remain suspended in the collection system, and will not form 
deposits. The iron precipitate adds to the overall solids production at the treatment 
facility, with the volume dependent on the amount of sulfide treated. The increase in 
solids generation typically does not exceed 5% of the plant's overall solids production. 

Ferrous sulfides have been shown to only allow control of H2S to 0.05 to 1 mg/L. In 
most cases, this level of treatment is satisfactory to prevent odors' and corrosion; 
however, in areas of turbulence, H2S release may still be a problem. Furthermore, in 
areas of pH depression, such as anaerobic waste streams in which the pH drops below 
6.5, ferrous sulfide partially dissociates and may release sulfide to the wastewater. 
Since areas of turbulence (such as drop manholes and force main discharges, and 
dilution of high-pH flows from the Commercial lift station with low-pH anaerobic flows) 
are believed to be occurring at the CIE lift station, the addition of iron salts is not 
recommended without further testing to verify satisfactory pH values. 
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6. Biological Controls 

Numerous biological controls on the market are purported to control sulfide and odor in 
collection systems. One available product alters the metabolism of the existing bacteria 
in the slime layer, so they no longer reduce sulfate. The product is only effective as a 
preventive measure, and has therefore been applied in conjunction with nitrates to 
perform removal. Other products composed of specially developed bacteria that are 
intended to replace the existing bacterial slime layer have not been shown to provide 
effective treatment in full-scale applications. Due to the experimental nature of biological 
controls, they are not recommended for use in the BMSC system, without full-scale 
testing prior to implementation. 

B. Vapor-Phase Odor Control Technologies 

Liquid-phase treatment can significantly reduce sulfide formation and release in 
collection systems; however, in highly turbulent locations, even trace amounts of sulfide 
can yield H2S concentrations high enough to cause odor and corrosion issues, 
Treatment uniti include packed tower scrubbers, activated carbon units, biofilters and 
ionization. Considerations for residential areas include noise reduction for fans and 
pumps and shorter stacks to maintain visual aesthetics. 

1. Packed Tower Scrubber 

Packed tower scrubbers have been used for numerous applications and have 
demonstrated good performance. They offer high-efficiency removal in a compact 
footprint, and several manufacturers provide low-profile systems ideal for residential 
applications. Disadvantages for wet scrubbers include the use of chemicals and potable 
water, which require additional space and maintenance considerations such as chemical 
storage tanks, pumps and drive space for delivery trucks. Due to the increased 
maintenance requirements associated with this type of vapor-phase treatment, packed 
tower scrubbers will be considered mainly for use at the BMSC WRF. 

2. Activated Carbon Units 

Activated carbon units are well-suited for many treatment and collection system 
applications. Although larger than wet scrubbers, they do not require chemicals, 
resulting in a similar overall footprint. Because no chemicals are involved, fewer security 
concerns arise from outdoor installation of carbon units. Carbon inserts are available for 
manholes, but are only suitable for low strength odors due to the small amount of 
carbon. A major maintenance concern associated with carbon units is the rapid media 
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depletion that results at high H2S levels. An available water washable media is projected 
to last over two years at H2S levels of 10 ppm; however, regeneration is required every 
six months. The vendor has developed a replaceable canister system that allows for 
sequential washing, while the remaining units are still in service. The low pH discharge 
of the canister unit is a concern for collection system applications, requiring 
neutralization to avoid damage to pipelines during low flow periods. A low cost 
neutralization system has been developed to address this concern. 

3. Biofilters 

Traditional biofilters require considerably lower velocities than wet scrubbers and carbon 
units, and therefore occupy a larger footprint. Where adequate space is available, 
biofilters offer simple operation with no chemical addition, low operation costs and no 

hazardous materials to dispose. However, 
biofilters carry an intrinsic earthy odor, 
which may be detected by nearby residents. 
Several vendors have developed enclosed 
systems that may be better suited for 
collection system applications and 
treatment works located in residential 
areas, such as the BMSC WRF. The units 
have a high-velocity stack discharge, so 
any residual odor is well dispersed. 

View of nearby residence from 
BMSC WRF Aeration Basins 

4. Ionization 

Ionization technology involves the use of ion 
tubes with an alternating current to produce 
negative and positive ions and form clusters of 
oxygen molecules. While other vapor-phase 
technologies treat the exhaust air prior to 
discharge, ionization treats the supply air. The 
ionized air disassociates a variety of gaseous 
compounds and has been shown to effectively 
treat H2S, ammonia and a wide range of other 
odorous compounds. Benign end products 
such as carbon dioxide, nitrogen and water 

CIE Lift Station with Residence in 
Background 

vapor are formed. Typical treatment involves injecting enough treated air to form a layer 
above the foul air in wet wells and manholes. Ionization tubes require cleaning once 
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every two to three months. Reported case studies include installation of an ionization 
system at a pump station within 50 ft of a residence, which produced consistent odor 
complaints prior to installation. No odor incidents have occurred since system startup, 
indicating this technology might be helpful for the BMSC system. 

IV. Proposed Odor Control Projects 

Following completion of the LTS study, BMSC submitted an action plan to correct the 
sewer odor issue to the Town of Carefree. The action items include the following: 

Water Reclamation Facility 
o Install Fan Cover 
o Install Louvers 
o ~ Install New Grating 
o Install Sound Material 
Sage Brush Lift Station 
o Install Chemical Feed 

Although these actions will help to reduce the odors emitted from the collection and 
treatment system, they do not represent all items covered by the LTS study. Based on 
the findings of this report and the LTS study, Carter & Burgess has prepared a list of 
proposed odor control projects. The projects are categorized as general, preventive 
measures, liquid phase treatment and vapor phase treatment. Approximate 
implementation costs are provided with each project description. 

0 General 

o G I  - Community Feedback Website 
Create and maintain a website at which Town of Carefree residents can 
view information about causes of sewer odor; current odor control 
projects in the community; and measures accomplished to date. The 
website should include a form that residents can complete and send 
electronically to issue a complaint. The form, should contain the date, 
time, nature and location of the odor, and the complainant’s name, at a 
minimum, and should be routed to BMSC and the Town Council. 
Keeping the community informed of improvement measures and 
providing a constructive means of informing BMSC of problem spots 
will facilitate better relations between BMSC and the community. 
Implementation Cost: $20,000 
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0 Preventive Measures 

o PI - Grease Trap Policy and Enforcement 
Institute a policy under which all restaurants are required to maintain a 
grease trap. This will reduce the amount of grease dumped into the 
sewers, thereby reducing secondary odors and pipe cleaning costs. 
Implementation Cost: $4,000 

o P2 - Sewer Cleaning Program 
Institute a regular sewer cleaning program in which all pipes in the 
collection system are jetted. This will reduce sewer odors by eliminating 
the slime buildup on the pipe wall. 
Implementation Cost: $6 per linear foot of pipe 

o P3 - Demolish Septic Tanks and Manholes at Lift Stations 
Replace the septic tank and manholes upstream of the Commercial and 
CIE lift stations with pipe. Demolition of the septic tanks will remove a 
major contributor to anaerobic conditions in the collection system. 
Removal of the manhole(s) will reduce the effective size of the lift 
station wet well, reducing hydraulic residence times. Both actions will 
result in less potential for the sewage to turn septic and produce H2S 
odors. 
Implementation Cost: $200,000 

o P4 - Redesign Lift Stations 
Redesign the Commercial and CIE lift stations, including cleaning and 
plugging one of the force mains exiting each pump station (4-in leaving 
Commercial and 6-inch leaving CIE); modifying the wet well size and/or 
level controls to reduce residence time; and replacing the pumps to 
decrease pump cycle time. These actions will reduce retention time in 
the wet wells and force mains, thereby decreasing the likelihood of 
sulfide generation. 
Implementation Cost: $500,000 

< 8 



O d o r  Cont ro l  Wewiew and Recommenda t ions  
T o w n  of  C a r e f r e e  

o P5 - Collection System Capacity Evaluation 
Prior to performing any additional reconstruction within the collection 
system, a system-wide capacity evaluation should be performed to 
resolve conflicting capacity information cited in correspondence 
between the Town of Carefree and BMSC (see Appendix 8). The 
capacity evaluation will verify any locations experiencing siphons or 
surcharging of gravity mains, and confirm which portions of the system 
are producing odors due to turbulence and other rectifiable design 
features. This evaluation' will validate the necessity of the following 
proposed action items: 

Redesign influent manhole at Quartz Drive and Boulder Drive to 
eliminate turbulence causing the escape of H,S; 
Redesign gravity line and discharge manhole at Ironwood Road 
and Boulder Drive to prevent surcharging lines and positive 
pressures; and 
Extend CIE force main to plant to eliminate odor issues at 
discharge manhole at Ironwood Road and Boulder Drive. 

' 

Implementation Cost: $1 50,000 

Liquid Phase Treatment 

o L l  - pH Control 
Add Thioguard (Magnesium Hydroxide) to CIE and discharge manhole 
at Ironwood Road and Boulder Drive intersection. Maintaining a pH of 
8.3 to 9.0 in the sewer will keep over 90% of present sulfide in 
suspension, reducing H2S odors. 
Implementation Cost: $50,000 capital cost + $45,000 annual cost 

o L2 - Preventive Nitrate Addition 
Add calcium nitrate feed at the Commercial lift station, causing 
anaerobic bacteria to consume the nitrate-oxygen instead of sulfate- 
oxygen and thereby decreasing sulfide production. 
Implementation Cost: $45,000 + $60,000 annual cost 

o L3 - Nitrate Addition for Removal 
Add calcium nitrate feed at the CIE lift station, allowing hydrogen sulfide 
to be reincorporated into the bulk wastewater as sulfate. The one to 
two hour reaction time is provided in the force main, reducing odors at 
the downstream discharge manhole. 
Implementation Cost: $45,000 capital cost + $45,000 annual cost 

Page 15 



Odor Cont ro l  R e v i e w  a n d  Recommendat ions  
T o w n  o f  C a r e f r e e  

o L4 - Pilot Study 
Due to the potential for process upset andlor additional odor generation, 
the following technologies are proposed, but are not recommended for 
implementation without a pilot study to verify their odor removal 
efficiencies. 

Oxygen Addition 
' Hydrogen Peroxide . Iron Salts 

Implementation Cost: $1 50,000 

0 Vapor Phase Treatment 

o V I  - Seal Manholes 
Seal manholes to prevent positive pressures in the system from causing 
odors to escape through manhole covers. However, it should be noted 
that if H2S forms, it will escape; therefore, if all manholes are sealed, 
odors will back up into residents' vents. 
Implementation Cost: $250 per manhole 

o V2 - Residential Vent Carbon Filters 
Install carbon filters on residential vents to intercept and treat odorous 
emissions. Replacement carbon packs are required when carbon is 
spent; replacement frequency is dependent on quantity and 
concentration of odors. 
Implementation Cost: $60 per vent + $30 per replacement 

o V3 - H2S Monitor 
Install a low-level monitor at the fence line of the wastewater treatment 
plant to track concentration and frequency of odors escaping from the 
facility. Provide additional monitors as needed to adequately record 
odors at problem spots in the collection system. Monitors are portable, 
so monitoring locations can be moved as odor issues are resolved. 
Sycamore Technologies' low-level indicator is accurate from 10 ppb to 2 
ppm and should be used at the plant fence line; their traditional model 
displays H2S levels from 0 to 200 ppm and may be required at problem 
spots with high concentrations. 
Implementation Cost: $4,000 per monitor, including weatherproof 
housing and computer software 

Page 16 



O d o r  C o n t r o l  Review a n d  R e c o m m e n d a t i o n s  
T o w n  of  C a r e f r e e  

Seal the cutouts in the aeration basins with aluminum checker plate 
tohelp prevent odor emissions and create a negative pressure beneath 
the covers. 
Implementation Cost: $50,000 

o V4 - Seal Aeration Basins 

o V5 -Wet Scrubber at WRF 
Add a dual-stage scrubber to known odor producing areas to sufficiently 
reduce odor production and ensure negative pressures in problem 
areas such as the headworks facility, aeration basins and influent 
manhole. 
Implementation Cost: $300,000 + $1 50,000 annual cost 

o V6 - Carbon Units at Lift Station or Manhole 
Carbon units ensure that any escaping odors will be treated before 
reaching residents. Where carbon units exist, add a fan to increase 
negative pressures in manhole and flow through carbon. 
Implementation Cost: $50,000 + $4,000 annual cost 

o V7 -Wet Scrubber at Lift Station or Manhole 
Add a dual-stage scrubber to known odor producing lift stations and wet 
wells to reduce odor production and ensure negative pressures. 
Implementation Cost: $1 10,000 + $1 8,000 annual cost 

o V8 - Ionization 
Ionization will help to reduce odors escaping from sewers by treating all 
air in the headspace, or by adding a layer of treated air over the existing 
H2S. Larger systems are also available for treatment facilities, if 
required. 
Implementation Cost: $85,000 + $3,000 annual cost 

V. Recommended Short Term Projects 

Carter & Burgess has arranged the proposed projects in the recommended order of 
implementation. It is recommended that the projects shown in Table 1 be implemented 
within three months. It should be noted that projects have been ordered in consideration 
of ease of implementation, likelihood of solving or helping to resolve odor issues, capital 
costs, operation and maintenance costs and ease of maintenance. Estimated capital 
cost associated with implementing each project is shown. These are in addition to the 
BMSC proposed projects, and those recommended in the LTS study are noted in the 
table. 
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Project 

G I  
Designation 

Table 1: Recommended Short Term Odor Control Projects 

Estimated Implementation 
Project Description c o s t  

Community Feedback Website $20,000 

P I  
V I  
v 2  
v 3  
v 4  
P2 
L1 

I I 

Grease Trap Policy and 
Enforcement $4,000 

Seal Manholes (LTS) 
Residential Vent Carbon Filter 

$250 per manhole 
$60 per vent 

H2S Monitor (LTS) $4,000 
Seal Aeration Basins (LTS) $50,000 

pH Control $50,000 
Regular Sewer Cleaning Program $6 per linear foot of pipe 

Project 
Designation 

P3 
P4 

P5 
v 5  
L2 
L3 

VI. Recommended Long Term Projects 

Estimated Implementation 
Project Description c o s t  

Manholes at Lift Stations $200,000 
Redesign Lift Stations $500,000 

Collection System Capacity 
Evaluation $1 50,000 

Wet Scrubber at WRF (LTS) $300,000 
Preventive Nitrate Addition $45,000 

Nitrate Addition for Removal $45,000 
Carbon Units at Lift Station or 

Manhole (LTS) $50,000 

Demolish Septic Tanks and 

Projects that will take more than three months to implement are shown in Table 2. 
Proposed projects are arranged in the recommended order of implementation. BMSC 
should proceed with project implementation until odor complaints cease. 

L4 Pilot Study $1 50,000 
Wet Scrubber at Lift Station or 

V? Manhole $1 10,000 
V8 Ionization $85,000 

- 

Table 2: Recommended Long Term Odor Control Projects 
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VII. Recommended Projects by Ascending Capital Cost 

Table 3 lists recommended projects in order of ascending capital cost. It should be 
noted that projects with the lowest capital cost might have associated 
operationallmaintenance costs. 

Table 3: Recommended Projects by Ascending Capital Cost 
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EXECUTIYE S U M W R Y  

Background 

On March 12. 200.1, Black Mountain Sewer Company (BMSC) requested that Lamb Technlcal Services, Inc 
(LTS) review the current condition. relevant to odor control of the  sewage collection and conve?ance system 
and the associated treatment plant located in The Boulders development in Carefree. A 2  The odor situation 
that BMSC inherited eighteen months ago has been an ongoing problem for the community for some penod 
of time 

LTS and Joel Wade, Engineering Manager for BMSC, spent the morning reviewing the condition of each 
area, and a detailed explanation of past odor problems was presented to LTS. BMSC also discussed some of 
the short-term solutions that had been implemented to reduce or eliminate past odor emission problems, 
which the residents had been experiencing i n  many areas of Carefree. The Phase Two study is designed to 
perform a thorough odor evaluation by providing hydrogen sulfide (H2S) data at multiple sewer line, 
fenceline and in-plant locations and the associated risks of odor emissions from each location. LTS was also 
asked to recommend any further action that Black Mountain Sewer Company may implement to further 
reduce the odor emissions Gom the treatment facility and its associated collection lines. 

Phase 2 Data Review 

Collection Lines and Pump Stations 

During Phase I .  LTS visited the Commercial Pump Station oft’Tom Darlmgton Way, and the Carefree Inn 
Estates (CEI) lif t  station on Carefree Dnve LTS also visited a number of collection line locations that had 
been odor sources m the past including the Staghorn Dnve  area and the Boulder and Quartzite Dnve  area 
Based on the mitial review, fifteen locations were ldenthed and evaluated for hydrogen sulfide and odor 
emissions, and one location was evaluated for ammon~a emissions Additionally, low-level hydrogen sulfide 
fenceline monitors were installed at the four sides of the wastewater treatment fdcllity as well as one on the 
wall northeast of the CLE l i f t  station All of the locations were monitored in two five-day periods. Dumig 
tehting, four of the hydrogen sulfide monitors failed -- one at the headworks, one in the influent channel. and 
one at the southeast plant fenceline location dunng the first week of testing, and the second week of testing, 
one meter failed at the Century and Boulder Drive force main discharge location Two of the meters \+ere 
owned by BMSC and nvo were owned or rented by LTS The graphs for the first hvo collection line 
locations can be seen wlth no hydrogen sulfide values and the meter constantly reading zero One fenceline 
monitor did not record data on the southwest corner of the treatment Eacility 

During the second week of testriig only one meter failed to operate properly, and no data were recorded at the 
Century and Boulder Drive location due to the failed meter Repeat testing over the two-week period 
rendered the missing data irrelevant, as each location had at least five days of data collected at each location, 
which provided adequate mformation TO determine what was needed for better odor control at the wasrewater 
treatment plant and within the collection lmes and pump stations 
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Collection Lines and Pump Stations, Continued 

The pump stations and the collection lines were found to have relatively hi& sulfides at all of the force main 
discharge locations, and at the influent of'the treatment facility. This bdicates that the sewage is quite septic 
due to the retention time in the force mains and the high wastewater temperatures. 

Two of the smaller gravity line locations were found to be without flow in the summer: one test location was 
approximately 54 mile upstream of the treatment plant on Quartz Drive, and the other was at the end of a 
Staghorn Drive. Without flow, these two locations had very low concentrations of hydrogen sulfide and no 
positive pressures. These two locations did not appear to be a significant source of odors during the summer. 
These conditions could be different with increased flow i n  the winter wben more residents are in h z o n a .  
This area should be evaluated again in the winter months to determine i f  the conditi,ons within the gravity 
lines create an odor source that is not foiind in the summer months. 

The gravity line test data on Staghorn Drive, and upstream on Boulder Drive determined that these locations 
were low-risk locations for odor emissions, and do not generally pose much of an odor emission problem in, 
the summer. The hydrogen sulfide concentrations were always under 1 PPM and readings with the more 
accurate Jerome 63lX were always under 0.15 PPM. Even though these locations are generally not a 
problem, unusual events such as blockages could make 'these locations vent odors into the ambient ai.r, or 
additional flow in the winter could cause the same condition. 

The main odor and sulfide producers are the wetwell/force main locations. This is typical in many 
wastewater systems and has been a problem for many locations across Arizona. Unforhtnately, with the type 
of terrain found at the Boulders, force mains are required to move the sewage over the high points in the 
area. There are a number of treatment options to control hydrogen sulfide generation and odor releases in 
these types of systems, and most of them work with relatively good results. The prodl'lct that BMSC is using. 
is magnesium, hydroxide, (brand name Thioguard). The product is designed to increase the pH of the 
wastewater, which keeps the sulfides in  solution as long as the pH is above 8.5. It also provides some o;\ygen 
to the wastewater to oxidize the sulfides. Tbe high pH that the product provides keeps the sulfides in solution 
and makes it difficult for them to be released into the headspace of the collection lines and at the wetwells. 
The +AVO locations where the product provides the greatest benefit from chemical treatment are the CLE force 
main discharge location at Century and Boulder Drive, and at Boulder and Quartz Drive. Both of these 
locations are just before the sewer treatment facility and have had significant odor emissions in the past. 

The use of the magnesium hydroxide at the Commercial lift station (that runs through the CIE lift station) is 
providing between 50% and 90% reduction in hydrogen sulfide emissions at the Commercial lift station 
wetwell and the force main discharge locztions. The product is performing well at the feed rate BMSC is 
using. but the pH is relatively high at 9.0. The operators should continue to add the product to reduce the 
hydrogen sulfide emissions as much as possible for corrosion and odor control? but a chemical feed reduction 
is advisable to allow the system to operate at a pH between 5.4 and 5.6. This will have less of an impact on 
the wastewater treatment plant and still provide similar odor and hydrogen sulfide control. 
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Collection Lines and Pump Stations, Continued 

Liquid wastewater analysis throughout the wastewater system indicated that the other parameters were 
typical. althoii$ sulfides in solutions were relatively high, peahing at 3.9 nig/Iit at the wetwell of the 
Commercial lift station and up to 12.0 mg./lit at the discharge points. Normal ranges of sulfides m solution 
for wetwells are typically under 1 5 mg./liter, and a goal for force main discharge potnts would be under 5.0 
mg /liter 

Even with these significant reductions in hydrogen sulfide concentrations due to the Thloguard. hydrogen 
sulfide levels remam very high in some locations Additional measures probably will have to be taken to 
further control the odorous emissions, and are discussed in more detail later in the report 

Commercial Lift Station 

Within the Commercial lift station wehveil, the hydrogen sulfide concentrations were relatively high, 
averaging 5-20 PPhl with peaks of 32 PPM without the addition of magnesium hydroxide. The 
concentrations dropped to an average of under 2 PPM for the first week with chemical addition, but climbed 
as wastewater temperatures increased, with averages the second week ranging from 5 PPM to 20 PPkl, with 
one unusual peak that was up to 102 PPM. This high peak most llkely was due to a low pH cleaning product 
being discharged into the sewer and driving the hydrogen sulfide out of solution and into the headspace of 
the wetwell. Since the concentrations are up to 100 PPM in the wetwell, the hydrogen sulfide concentrations 
will need to be contained ivith a tightly sealed cover. The continued use of magnesium hydroxide to keep 
hydrogen sulfide levels and internal corrosion rates to a minimum is recommended. The location does not 
exhibit any positive pressures, but under the right ambient conditions, odors could be emitted from this 
location if not properly sealed. If odor complaints are received at this location, and sealing the wetwell is 
impractical, the installation of a small passive carbon filter could be utilized to collect and treat the odorous 
gas prior to being vented into the ambient air. If odor complaints continue after the installation of the passive 
carbon adsorber, a fan could be added to the carbon vessel to increase. the negative pressure in the wetwell to 
keep odors from easily escaping into the 'ambient .air. A packed tower odor scrubber or a biofilter can't be 
used at this location due to the space restraints at the l i f t  station. 

C E  Lift Station 

At the l i f t  station, most of the past effort has been to seal all the possible venting locations to coritrol the 
hydrogen sulfide and odoi releases. Based on the data and the multiple site visits, this approach s e e m  to be 
working quite well, although concentrations of 0.020 PPM were recorded at the fenceline on the Odalog 
monitors. These higher concentrations occurred at the hottest part of the day, each day during the first week 
of testing. After discussing the data with the manufacturer, the readings probably are not accurate as the 
instrument is unable to compensate for ambient temperatues above 110 degrees Fahrenheit. During the 
second week of testing a newer version analyzer was used at this location, and recorded only one short-term 
event. This one event is at the low detection level of the instrument and is also questionable. Handheld 
monitoring using a slightly more sensitive analyzer (Jerome 63 1X H2S Analyzer, accuracy of 0.003 PPM) 
did not record any elevated hydrogen sulfide concentrations anywhere around the ClE lift station. 
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CIE Lift Station, Continued 

Although no odors were recorded around the lift station during any of the site visits, odors could be escaping 
from the pickholes upstream of the lift station. 

Hydrogen sulfide concentrations within the collection lines and the ClE lift station wetwell were moderate to 
high. Four locations were monitored at the CIE lift station: one on the local gravity line, one at the force 
main discharge, and hvo on the wetwell structures within the lift station. The wehvell locations were 
relatively low in hydrogen sulfide concentrations, with levels up to  Y PPM. The incoming local gravity line, 
as mentioned earlier, had moderately high concentrations in  the headspace, with peaks up to 21 PPM. The 
highest location around the CLE l i f t  station was at the force mhin discharge. Peaks ,of 101 PPM were seen at 
this location without chemical addition., and 24 PPM with chemical addition. The magnesium hydroxide 
chemical feed site at the Commercial lift station is working well, and is providing a 75% reduction at the 
force main discharge at the CIE lift station with chemical addition. It should be noted that none of the 
concentrations recorded at either of these lif t  stations are uousual for a force main system. 

Hydrogen sulfide concentrations were monitored in the local gravity line and recorded peaks of 21 PPfvl. 
Concentrations over I O  PPM are relatively high for an upstream gravity line. This area could be a candidate 
for chemical treatment to reduce the hydrogen suifide concentrations going to the CIE lift station. I f  odors 
are still a problem in the area, Black Mountain Sewer Company (BMSC) may need to seal the manhole 
covers upstream of the lift station in the local gravity line to prevent any odors from escaping into the 
ambient air through the pickholes. A slight positive pressure (0.01 in./WC) was found around the CLE lift 
station collection lines. Under the r ight  conditions, odors, could be released through the pickholes with 
positive pressures of 0.01 In./wC. Sealing the pickholes on all of the manholes in the area is recommended 
first. If that proves inadequate, a small carbon adsorber with a fan could be used to provide a negative 
pressure on the upstream collection lines. As long as a chemical treatment program is in place, corrosion 
should'not be a significant.issue with sealed manholes. 

Containing the odors within the sewer system as much as possible is the preferred approach for this area. If 
the odors cannot be contained adequately, an odor control approach similar to the Commercial lift station 
could be used at the CIE l i f t  station. An odor control system is already on site and could be utilized if 
containment is not feasible; but carbon would probably be a better product at this location as the odor 
removal system (Peacemaker) does emit a slight chlorine odor and is not designed to treat amine odors that 
could be present at this location. LTS recommends that in the event that an odor control system is needed, 
the media to use would be carbon. 



Black Mountain Sewer Company 
BMSC Collection and Conveyance System and the Boulders WRF Phase 2 Repon 
Executive Summary 
712 8/04 
Paye 5 

Force Main Discharge Locations 

At the two locations that the force mains discharge into the gravity lines, just upstream of the wastewater 
facility, both locations have extremely high hydrogen sulfide concentrations. The force main discharge 
location at Quartz and Boulder Drive had concentrations up to 700 PPM, and the Century and Boulder 
location had Concentrations over 100 PPM. Both locations also had positive pressures that tend to drive the 
odors and hydrogen sulfide concentrations out through the manhole cover pickholes. 

The solution that BMSC has been using for the Century and Boulder location is installing a carbon insert for 
odor control. If the media is changed regularly, this insert will reduce the concentrations that are emitted out 
of the pickhole to under 1 .O PPM. Levels below 1 .O PPM would be considered low compared to most sewer 
systems in Arizona. This is probably the best solution for this location, although an insert that could hold a 
slightly deeper bed of carbon might be considered as a replacement to the unit that is now iristallsd to give 
improved odor control and a longer life for the carbon. 

At the Quartz and Boulder Drive location, the odor and hydrogen sulfide concentrations are being contained 
using a sealing manhole cover. This is preventing virtually all of t.he odors from being released into the 
ambient air, but  the downside to this approach is that the location has significant positive pressures, up to 
0.04 in./WC, and sealing the covers will force the air out to some other location, like resident vent stacks. 
Also, sealing the covers will create high corrosion rates due to the turbulence and high sulfide levels, and 
trying to contain all of the hydrogen sulfide releases. Even when Thioguard is added upstream, the hlrbulence 
can still strip the hydrogen sulfide out of solution. The'Thiogunrd is working fairly well in reducing the 
releases at this location with approximately a 50% reduction, but with initial concentrations over 700 PPM, a 
50% reduction is of little help in controlling the risk of odor emissions. With the significant positive 
pressures at this location, it is likely that these odors will be driven, out of the surrounding homes' vent 
stacks. Due to this possibility, a meter h a s  placed in a home vent stack just upstream of the Boulder and 
Quartz force main discharge location to determine if any odor was being emitted out of the local residences 
vent stacks. Concentrations of 5 PPM were recorded at the vent stack when no Thioguard was being added to 
the system. The levels dropped to under 1 PPM when the Thioguard was being added and no concentrations 
were recorded after the first day or two, but even with low concentrations of less than 1 PPM, they could still 
be an added odor source for the area. When the Thioguard feed pump was not operating, values up to 5 PPM 
were recorded out of the surrounding homes vent stacks. These concentrations could be a significant odor for 
the entire area. 

, 

A redesign at this smcture is recommended if turbulence could be reduced. Reduced turbulence would keep 
the sulfides m solution to be treated by the waste treatment facility. Even with reduced concentrations due to 
less turbulence a fan generatmg negative pressures will still most likely be needed at the Quartz and Boulder 
Drive location to prevent odors from being forced out the local vent stacks 
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Force Main Discharge Locations, Continued 

There IS also an additional pump station that was not evaluated called the Lndian Rock Pump Station. This 
pump station discharges into the Quartz and Boulder location just  upstream from the wastewater plant. 
Chemical feed could also be considered in this location if required. 

Wastewater Treatment Facility 

Six locations were tested at the wastewater treatment facility. the main influent line, the Parshall Flume 
structure, the headworks building, the splitter box, the old influent box, and the aeration basins influent. Most 
of the locations had relatively high hydrogen sulfide concentratlons, over 10 PPM 

The influent locations, Parshall Flume, and headworks locations are seeing concentrations that are being 
carried downstream from the Boulder and Quartz Drive location. Slightly reduced concentrations were 
recorded within the treatment facility. The Thioguard is still helping at the plant, but the levels at the three 
in-plant locat'ions were still significant. Additi6nal hydrogen sulfide is being released at the splitter box and 
at the influent to the aeration basins and this is not related to the releases upstream at Boulder & Quartz 
Drive. The old splitter box was also evaluated and had low concentrations of hydrogen sulfide, and if sealed' 
properly this location is really not a significant odor source. 

Concentrations up to 120 PPM were seen at the influent location, but dropped to under 25 PPM within the 
plant. Still, with concentrations in the 10-25 PPM range, all of the locations will need to be treated. Currently 
the only locations that are receiving treatment are at the headworks, the splitter box and the influent to the 
aeration basins. Even though these locations are being treated with the existing odor control system (carbon 
adsorber), the influent to the aeration basins has significant gaps in the covers. This makes it difficult to 
contain the odors for treatment. LTS recommends that this area's covers be better Sealed, and additional 
airflow is also recommended to increase the negative pressure on the 'basi,ns to prevent any odors from 
escaping into the ambient air. 

The Parshall flume and the influent line are currently not being treated. LTS recommends air treatment at 
these locations by extractmg the odorous gas out of the structures with fiberslass duchvork and a fan, and 
treatmg the odors with an mproved odor control system. 

The headworks at the facility should be the focus of mproved odor control. The concentrations in the room 
were up to 13 PPM and averaged over 4 PPM. This is not a significant amount of hydrogen sulfide, but other 
compounds that are odorous were recorded at this location. Concentrations of 1-5 PPM ammonia were 
recorded in the headworks in  addition to the hydrogen sulfide. An improved odor control system would 
improve the negative pressure in the headworks and keep the odors froin occasionally escaping into the 
ambient air 
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Wastewater Treatment Facility, Continued 

The carbon adsorber odor control system was tested for removal efficiencies, and is performing well while 
treating the odors from the three locations it is extracting air from. Testing of the carbon adsorber indicated 
that the system is working to specifications with the new carbon that was installed earlier m the year. LTS 
never recorded any outlet results over 0.003 PPiM out of the stack of the carbon adsorber during the two-hour 
test. 

Even though the outlet values were very low. the negative pressure was almost zero at each of the locations 
from which the carbon adsorber is collecting odorous gas. Without the proper amount of negative pressure 
(> -0.02 in./WC) at the odorous locations in the plant, there is a risk that, under the right ambient condjtions, 
significant odors could be released in to the ambient air. 

The Odalog hydrogen sulfide monitors placed at the fenceline- did not indicate that any significant amounts 
of hydrogen sulfide were being released into the ambient air; but testing with the Jerome 63 1X indicated that 
concentrations up to 0.024 PPM were occasionally being released at the fenceline. When the P o r ~ J o h n  was  
replaced at the.facility, the spikes increased to over 0.030 PPM for the short duration they were on site. The 
County’s limit is an average of 0.030 PPM for 30 minutes at the fenceline. This is a relatively loose 
specification, and it is recommended that BMSC have a goal of keeping the fenceline concentrations under 
0.00s PPM in the future to prevent odor complaints. The reason LTS recommends that a target of 0.008 PPM 
be implemented is that based on a 1979 study perfonned by the California Air Resources Board, which 
found that 57% of people could detect a rotten egg odor from hydrogen sulfide at 0.008 PPkl. It also stated 
that at 0.040 PPM, or five times the odor threshold, most people considered the odor a nuisance. This report 
is how the 0.030 PPM standard was derived in Califomja and in Maricopa County. 

Current fenceline odors at the facility are most lkely from fugitive emissions-due to a .lack of negative 
pressures, mostly on the aeration basin influent areas. Other reduced sulfur odors are also typically found as 
part of the odor emissions and common in most wastewater treatment processes. Low level amines were also 
recorded at the headworks. 

Other  Odor Sources 

Other odor sources were found during the study that could have occasional impacts on the locations, such as 
Porta-Johns located at the treatment facility and at the C E  l i f t  stations. Southwest Gas was also replacing 
some of the gas mains in the area, presumably because of gas leaks. Natural gas is odorless, so the gas 
companies add an odorant at the distribution center, which is also a reduced sulfur compound called 
mercaptan. Mercaptans have a similar smell to hydrogen sulfide, and can often be interpreted as a sewer odor 
by some people. Other odors were also noted at the Commercial Lift Station that is clearly being emitted 
from the local restaurant grease traps. These emissions can often be very odorous, and also contain a large 
percentage of hydrogen sulfide. It is common for many people to interpret the grease traps odors as a sewer 
odor as they are very similar in nature and smell. 
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Recommendations 

The short-term improvements that Black Mountain Sewer Company made as part of the Phase 1 review were 
correct, but to completely eliminate the odors 99% of the time at the wastewater treatment facilityi a larger 
odor scrubber is recommended, in the range of 5,000 -10,000 CFM, with.an additional stage for ammonia 
removal, and a final-stage carbon polisher. Airflows with a 5,000 -10,000 CFM system would increase tbe 
negative pressure in the headworks, splitter box and aeration basins, and to provide negative pressures at the 
Parshall Flume and in the influent line, ivhich is not being addressed with the current carbon adsorber. 

It is also recommended that the discharge location at Quartz and Boiilder Drive be redesigned to reduce 
turbulence at this location. This could be part of the odor control improvement project at the plant, by 
creating a wetwell, structure just to the North on the easement. The new odor control system would draw 
from this location along with the headworks, Parshall Flume, splitter b o i  and aeration basins. The new 
collection structure would be designed to focus on a reduction in liquid turbulence and air eitraction. 

. 

Black Mountain Sewer Company should continue to add Thioguard at the Commercial lift station for 
hydrogen sulfide control, and may consider adding an upstream chemical feed site for the gravity portion of 
the CIE lift station. At the Commercial lift station, the only improvement recommended at this location is to 
continue sealing the wetwell 100% to contain any odors that may be present in the webveil. 

LTS is recommending that a packed tower odor scrubber be installed with a 16” to 20” duct running out to a 
new junction structure to create a negative pressure at this location. The odors would be treated with a three- 
stage packed bed odor control system located at the treatment facility, and a carbon follower. The existing 
unit may be used as part of the polishing stage after the packed tower odor scrubber An additional carbon 
unit would be required to handle the additional airflow 

Also, at the wastewater treatment facility, a continuous hydrogen sulfide monitor is also recommended to 
monitor the operation of the new odor control system and to alert the operators of any potential scrubber 
problems prior to receiving odor complaints. The only system on the market for this application that can read 
part-per-billion concentrations is the Sycamore Technologies system. This option should be evaluated to see 
if it would assist the facility in catcbjng odor emission problems before they get to the surrounding 
community. 
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TOWN OF CAREFREE 
100 EASY STREET 
P.O. BOX 740 
CAREFREE, ARIZONA 85377 
(480) 488-3686 FAX (480) 488-3845 

OFFICE OF THE MAYOR 

Mr. Bob Dodds 
President 
Algonquin Power Systems, Inc. 
2845 Bristol Circle 
Oakville, Ontario, Canada L6H 7H7 

May 25,2003 

Re: Black Mountain Sewer Corporation Collection System 
System I.D. #37-105 

Dear Mr. Dodds: 

Thank you for taking my call yesterday and discussing our mutual concerns regarding 
the collection system of the Black Mountain Sewer Corporation. I particularly admire an 
executive who takes calls on a National holiday. As a follow up to our discussion, I wish to 
provide you additional information relating to sewer odor problems at the Carefree Inn Lift 
Station and the north Boulders subdivisions. I have listed below some of the factors we 
discussed and agree need to be addressed by the Black Mountain Sewer Corporation in 
resolving the existing odor problems in the collection system and noise from the Boulders 
plant. 

1. There are two 6,’ pressure lines approximately 5,500 feet in length that 
transport raw sewerage from the Carefree Inn Lift Station to the gravity manhole 
at the entrance to the Boulders gravity collection system (see attached map). The 
pump, that pressurizes the system, pumps 200 gpm. At 200 gpm through 2, 6” 
pipes, the velocity of the raw sewerage in the lines is below the 
2 Wsec required to scour the pipe and keep the solids from settling out. We 
believe solids have built up in the pressure pipes and are a main contributor to the 
septic conditions of the discharge. In addition, there are two wet wells and a 
septic tank at the lift station that are used to hold raw sewerage until it can be 
pumped. They hold approximately 1500 gallons of raw sewerage. Average 
pumping time that the pumps operate is about 2.5 minutes each cycle, w h c h  
means that 66% of the raw sewerage remains in the wet wells all the time 
allowing time for the sewerage to become septic. 

station Thio-guard is injected for odor control. The odor control works for a 
period of time, but after sitting in the downstream lift station and pressure piping 
as long as it does, it becomes ineffective. 

2. The same conditions exist at the Commercial Lift Station except that at this 

3. There has been no control over maintenance of grease traps connected to the 



collection system and limited cleaning of gravity lines. Buildup in the gravity 
lines, especially if grease enhanced, is known to contribute to the formation of 
odors. 

4. There is no odor scrubber on the pressure line discharge manhole. The pressure 
line discharge at the discharge manhole causes surcharging in this and other down 
stream manholes, forcing odors into the atmosphere. 

I offer the following specific suggestions in addressing some of the solutions to these 
problems. 

1. Closing one of the 6" force mains to increase the velocity in the pipe. 
2. Using ferric chloride as a odor elimination chemical in place of the 

Thio-guard. 
3. Flushing the pressure line with enough water to vacate the entire line on a 

regular basis. (1 0,000 gallons per flushing). 
4. Using an odor scrubber at the pressure line discharge manhole. 
5. Establishng a program of inspecting the grease traps for proper 

maintenance. 
6. Pressure cleaning gravity sewer lines on a regular basis often enough to 

eliminate buildup in the system. 
7. Install pumps and lines sized to pump the daily flow on a continuing basis. 
5. Elimination of the large amount of stored, raw sewerage at each lift 

station. 
9. Find and install acoustical material to soften sound from the plant. 

The residents around the lift stations and gravity flow line are extremely frustrated 
that these problems persist as evidenced by the continuing odor problem. I appreciate your 
consideration of the above listed issues and your willingness to be present at our June 1, 2004 
Council Meeting. It is the Town's opinion that something must be done promptly in 
resplving the existing odor problems. 

JP: jd 

CC: Carefree Town Council 
Michael Weber, General Manager, Black Mountain Sewer Corporation 
Dale G. Bodiya, Maricopa County Environmental Services Department 



June 23,2004 

Mayor Ed Morgan 
Town of Carefree 
100 Easy Street 
P.O. Box 40 
Carefree, Arizona 85377 

ALGONQUIN 

RE: Nine-Point Odor Improvement Letter Response. 

Dear Mayor Morgan, 

As requested, please accept this letter as formal response from the Black Mountain Sewer 
Company (BMSC) in'reference to your letter dated May 25, 2004 addressing nine (9) 
points of interest for consideration as improvements to the Carefree Inn Lift Station and 
the North Boulder Subdivision. Specifically, these points, as well as some of the 
preliminary discussion topics, are addressed as follows: 

1 .  Operating CIE force mains at less than 2 fi/sec - The CIE Lift Station is currently 
constructed with one (1) six-inch and one (1) four- inch parallel pressure (force) 
mains. The two lift station pumps are rated at 255 gallons per minute (gpm) each 
at 90-feet of total discharge head (ft-tdh) and 320 gpm at 81 feet of total discharge 
head. The minimum flow rate to achieve the required 2.0 - feet per second (ft/sec) 
scour velocity in the six- inch main is 160 gpm. The minimum flow rate to achieve 
the minimum required 2.0 - feet per second (Wsec) scour velocity in the four - inch 
main is 70 gpm. By operating both mains in parallel, the total discharge head on 
the pumps reduces from 90 ft-tdh to 8 1 ft-tdh. The lower discharge head allows the 
pumps to operate at an increase flow rate of 320 gpm, which increases the velocity 
in each of the force mains well above the 2.0 Wsec requirement. 

The CIE wet-well has a capacity of 150 gallons per foot. The operating level of the 
wet-well manhole has been adjusted to operate between 6-inches and 4.5 feet or 
600 gallons (plus the additional flow fiom the collection system). The lift station 
pumps are controlled by level and not by time. The pumps clear the entire contents 
of the chamber to within 6-inches of the floor each cycle regardless of the time. 
The time of each pump cycle varies depending on the volume of sewage in the 
chamber. Therefore the chamber is not 66% full after a pumping cycle as indicated 
in the letter. 

2. The eflective use o f  Thio.quurd ul the Commercial Lift Stntion - Magnesium 
hydroxide (trade name Thioguard ) is currently being used for odor control at the 
Commercial Lift Station. This chemical is injected into the wet-well and when 

Algonquin Water Services, LLC 
11 1 W Wigwam Road 
Suite B 
Litchfield Park, AZ 85340 Ph: 623-935-9367 

Fax: 623-935-1020 
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correctly applied, increases the pH of the sewage to a range that inhibits hydrogen 
sulfide from forming (PH above 8.2). Preliminary data obtained on the BMSC 
indicates hydrogen sulfide reduction as high as 66% in the collection system from 
this chemical application. Contrary to the assertion that the chemical becomes 
ineffective, this chemical actually becomes insoluble at a pH range of 9.0. Once 
insoluble, the chemical travels in solution with the sewage flow until the pH drops 
below 9.0, becoming soluble and depositing in the force main until the 
concentration raises the pH to an insoluble range once again. This process 
continues through out the collection system, eventually coating the entire piping 
system and reducing hydrogen sulfide generation throughout. Current data 
indicates pH readings as high as 9.0 reaching the manhole at Boulders Drive and 
Quartz drive before entering the plant, supporting the fact that this chemical is not 
becoming ineffective, but is treating the entire pipeline horn Commercial lift 
station to the treatment plant. Data collection from the odor control study is 
expected to provide hr ther  evidence of this phenomenon. 

BMSC has initiated a force main flushing program which utilizes the full wet well 
capacity which is pumped utilizing two pumps simultaneously, thereby increasing 
the scour velocity well above the normal operating velocity of the main. The 
increased SCOUT velocity is more than adequate to remove any existing material 
deposition in the force main. The increased flow also improves scouring velocity 
of the receiving gravity sewer main in the North Boulder subdivision. The main 
flushing is performed on each of the fifteen pumping stations on a semi-monthly 
basis. 

3 .  Iiichstricd Pretreatment Pro.yrcim and Sewer C1eunin.p - As BMSC has conveyed at 
previous meetings with the Town Council, BMSC's current tariff issued through 
the jurisdiction of the Arizona Corporation Commission (ACC) limits the 
provisions to address industrial pretreatment offenders by refusal to serve those 
commercial accounts not equipped with pretreatment equipment. As you may be 
aware, the grease trap apparatus is actually owned and operated by the commercial 
sewer customer and is not part of the BMSC sewer system. Maintaining these 
facilities is the sole responsibility of the commercial sewer customer. However, 
there are responsibilities under more recent Fats Oil and Grease (FOG) regulations 
that require a minimal effort for the reduction of discharges that lead to excessive 
material build-up or sewer back-up. By the Town Council adapting an ordinance 
addressing industrial pretreatment standards, maintenance of these facilities can be 
mandated and enforced. However, without a Town Ordinance, BMSC can merely 
suggest methods for controlling and maintaining grease traps in an appropriate 
manner paralleling the best available practices and industry standards. At this time, 
whether the methods of control are enacted is the sole discretion of the sewer 
customer. Attached are materials developed by BMSC for commercial customer 
distribution to help remind customers of these practices. 
As of March of this year BMSC has developed a gravity and force main flushing 
program. As discussed in item 2 above this program concentrates on flushng 
and cleaning of two separate areas of the collection system. First, the lift station 



and wet-wells of each lift station are allowed to surcharge to its maximum capacity. 
The wet-wells are flushed by utilizing the maxiniuni pumping capacity of each 
station. This method allows industry recommended standard scouring velocity to 
be achleved. Each force main is flushed twice per month as a minimum, or more 
frequently, on an “as-needed” basis. 

The gravity main program includes flusl-Ling and cleaning of gravity mains on a 
repeating basis. Currently, this program is limited to the most problematic areas of 
the collections system. Once completed, the program will expand to maintain 
sewer mains of a less problematic nature. The recently completed odor control 
study will help identify problematic areas by monitoring hydrogen sulfide 
forrnations which are an indicator of debris deposition in the mains. The goal of the 
program is to maintain each gravity sewer main according to best available 
practices and industry standards. 

4. In Rrsporzse to item No. I of the hluv 25 letter, it is unclear what portion of the 
collection system that is being referred to. However BMSC has commissioned a 
comprehensive odor control study whch  will identify any odor emitting situations 
of the most notable areas of the collection system. Once identified, these areas will 
be addressed: including physical modifications and improvements that may warrant 
odor scrubbing technology as suggested. 

In reference to the four points above, BMSC offers the following comments to the nine 
specific suggestions noted as solutions to the noted problems as foreseen by the Town 
of Carefree. 

1 .  C/osinE one 6-inch muin to increase the velocitv in the pipe. As noted in the first 
point above, it appears that closing off the 6-inch force main may actually change 
the operating perfomlance of the pumps, increasing the total discharge head and 
reducing the pumping rate leading to a decrease in the velocity in the force main. 
Once the odor control study is complete, BMSC will analyze the data to determine 
if there are indicators of debris deposition in the force main. If so, BMSC will look 
at opportunities to increase velocity to industry standard levels which discourage 
deposition of material in the force main. 
Usinq ferric chloride NS an odor elinninution chemical in pluce of the Ttzio-,cyiard. 
To date the decision to use Thio-guard (magnesium hydroxide) in the collection 
system has proven to be very effective at managing hydrogen sulfide in the 
collection system. As is the situation at the Commercial Lift Station, magnesium 
hydroxide is an effective odor deterrent to odor formation in situations that offer a 
method of treatment before hydrogen sulfide is ever formed. When properly 
applied, t h s  chemical can eliminate the formation of hydrogen sulfide at its point 
of application as well as at he receiving collection system. Femc Chloride on the 
other hand, can only treat hydrogen sulfide after forniation. Therefore the addition 
of magnesium hydroxide at the commercial lift station is a proactive measure that 
maintains an environment in the collection system that discourages hydrogen 
sulfide from ever forming, whereas ferric cldoride must be added at a point after 
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hydrogen sulfide is formed. In addition, this chemical is much more dangerous to 
handle, is hazardous, is corrosive to the collection system infiastruchkre and is 
detrimental to the receiving biological treatment process. The use of this chemical 
as a fmal point of application at the treatment plant may be evaluated as part of the 
odor control study. BMSC is codident with its selection of odor control chemical 
at this time. 

3 .  Flushing the pressztre line with enou.qh water to vacate the entire line on a regular 
basis (IO.1300 gallons per flztshing). As noted in item 2 above, the BMSC has 
adapted line flushing programs for both force main as well gravity mains. 
However, the odor control study should present evidence that material deposition 
indicators are present. If warranted, BMSC will m&e appropriate measures to 
improve scouring velocities in this force main which may include increasing the 
volume of media pumped into the force main to clear debris deposition. 
Usin,? at7 odor scrzibber at the pressure line dischur..e manhole. Although the 
exact location point of application referenced in the letter is unclear, BMSC will 
not rule out any warranted improvement as deemed necessary through the odor 
control study, which may include physical improvements such as the application of 
odor scrubbing technologies. 

4. 

5 .  Establisl1in.q a program of inspecting the .qease traps for proper maintenances. 
BMSC favors the proactive measure of grease trap inspection. However it is 
BMSC position that for this program to be effective; the Town of Carefree needs to 
pass an industrial pretreatment ordinance that gives BMSC the authority for 
inspection as well as enforcement actions for non compliance. BMSC has prepared 
the attached informational documents to be mailed to each customer in support of 
informing commercial sewer customers of the standard practices for control and 
maintenance of their grease traps. 

6 .  Pressitre cleuning gruvih, sewer lines on a re.yular basis ofien enoti,ch to eliminate 
biiiidup in the system. As mentioned in point No. 3 above, the gravity main 
flushing program incorporated in March of this year, includes flushing and 
cleaning of gravity mains on a repeating basis. Currently, this program is limited 
to the most problematic areas of the collections system. Once completed, the 
program will expand to maintain sewer mains of a less problematic nature. The 
recently completed odor control study will help identify problematic areas by 
monitoring hydrogen sulfide formations which are an indicator of debris 
deposition in the mains. The goal of the program is to maintain each gravity sewer 
main in accordance with the best available practices and industry standards. 

7 .  Install p i imps  and line sized to p u m p  the dailv flow on CI continuous hcisis. The 
implementation of continuous pumping systems (Vanable Frequency Drive or 
VFDs), are only applicable to higher flows, which are not experienced in the 
BMSC collection system. Current flows in to the BMSC wastewater treatment 
plant average 79,000 gallons during the sumner months arid nearly 140,000 
gallons during the winter months. If all of this flow ran through a single pump 
station equipped with VFDs a continuous pumping rate of 100 gallons per minute 
(gpm) for winter months and 55 gallons per minute during summer months would 
be required. These flow rates are well below the recommended scour velocity for a 
standard 6-inch main (1 60 gpm). Since this is not the case and the majority of the 



flow is pumped during a 12-hour period, the application of continuous flow pumps 
would lead to the same operating scenario as the intermittent pumping system 
currently used and the pumps would still shut off during low flow periods. 

Moreover, continuous pumping systems can increase odor problems due to long 
detention times in the wet-well, since the pumps operate by maintaining a 
minimum wet-well level at all times. Also continuous pumping systems can reduce 
scour velocity in the mains as flow rates are reduced to maintain the minimum wet- 
well levels. Conversely, intermittent pumping systems such as those employed in 
the BMSC collection system, actually help reduce odors by reducing detention 
time in the wet well (as the pump systems are operated to pump to nearly empty 
wet-well level each pumping cycle), and maximizing the velocity introduced to the 
collection system by maintaining maximum flow rates at all times during the 
pumping cyc1.e. For the minimal flows involved, BMSC maintains that the 
intermittent pumping systems are the most appropriate for optirnal odor control. 

8. Elimination of large amounts of stored. raw sewa,ye at each lifr station. As 
previously communicated to the Town, this evaluation was completed nearly six 
months ago and operational changes have been employed at most of the lift 
stations. For example, the CIE lift station has a wet well that can operate between 
0 and 10 feet. This operating level has been changed to 0.5 to 4 feet. BMSC has 
incorporated these operation changes to significantly reduce the detention time of 
the raw sewage in the wet-wells even though the changes have increased the 
operating cost and the amount of energy used as the number of pumping cycles 
have increased significantly. 

9. Find and install acoiistical material to soften sound fiorn the plant. As discussed 
at the public council meeting on June 1": BMSC has been proactively investigating 
the sound issues at the BMSC WWTP. A Phase I report was issued in draft form 
outlining the decibel levels at various points around the plant, as well as proposed 
improvement to various sound emitting equipment. Currently specifications and 
installation details are being developed by the third party engineering fm of 
Damon S. Wiil ims and Associates (DSWA). As noted in the attached project 
timeline. specifications should be received in the next thirty days and construction 
will begin shortly thereafter. 

As presented in the December 12, 2003 meeting between BMSC staff and Town Council 
Members, BMSC's resolution of the odor issue will require a balanced approach of 
treating each of the aesthetic issues in combination with sustaining complete odor control 
in all problem areas. BMSC continues to address aesthetic issues by a combination of 
physical; chemical and mechanical improvernents required to eliminate sewer conditions 
which promote odor formation and eliminate fugitive emissions from odor collection and 
treatment systems. The goal of this effort is to modify operating conditions to reduce odor 
causing compounds to minimal levels, record these levels and modify the existing odor 
control equipment to mitigate these levels with efficiency. As noted in the attached odor 
improvement timeline, to date, we have completed operating adjustments and 
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modifications to the system that represents normal operating conditions. The odor control 
study initiated June 3: 2004 will record these conditions. From this information, 
adjustments and modifications to the odor control systems will be made which will 
achieve and maintain odor control within regulatory guidelines. 

As discussed in our December 12, 2003 meeting with Town staff, the aesthetic 
improvement schedule will take some time to complete. I have attached a project time line 
which references our proactive agenda along with noted projections to our on-goins 
efforts. 

As is evidenced by the numerous improvements previously completed and recognized by 
the Town, BMSC is committed to being a good neighbor in the Carefree community. 
BMSC is committed to continuing to operate and maintain the plant and appurtenant 
facilities in compliance with all regulatory requirements. We will continue to work 
diligently with environmental regulatory agencies, Town officials and community 
representatives to achieve an operation which is performing within all laws and regulation 
and is aesthetically acceptable to the surrounding community. If you have any questions, 
please contact our office at 450-575-7303. 

Sincerely, 
Black 4ountain Sewer Company P 

Joel L. Wade 

Algonquin Water Services, L.L.C. 
&anage, of Engineering and Construction 

cc: 
Michael D. Weber P.E., General Manager Algonquin Water Services, L.L.C. 
Bob Dodds P.E., President, Operations Algonquin Power Services; L.L.C. 
Charlie Hernandez - Operations Manager Algonquin Water Services, L.L.C. 
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June 30,2004 

Spanish Village 
Acct  No. 1000872 
SO50 N. 40* St. Suite 260 
Phoenix AZ. 8501 8 

ALGONQUIN 

Attn: Commercial Account Sewer Discharger 

RE: BMSC - FATS OIL AND GREASE (FOG) REDUCTION PROGRAM 

The discharge of fats, oils, and grease (FOG) is a leading cause of sewer spills. This letter is being sent 
to you to inform you of Black Mountain Sewer Company's (BMSC's) on-going efforts to reduce the risk of 
outfall or sewer spills from grease accumulation in the sewer mains. To prevent this material from 
entering the sewer system, BMSC requires commercial customers discharging high levels of FOG to 
install grease removal equipment. To ensure that this equipment functions effectively, restaurants and 
FOG discharges must periodically remove accumulated FOG and food solids from these devices. 
Restaurants and other high FOG dischargers, frequently utilize commercial pumping contractors to clean 
their grease removal equipment and properly dispose of the removed material. It is the sole 
responsibility of the commercial sewer account to properly document the proper maintenance of these 
devices. 

-The material pumped from the grease removal equipment is comprised of grease, fats, oils, trash, food 
solids, and water. Because of the high levels of grease, fats, and oils in this waste stream, the pumped 
material cannot, under any circumstances, be discharged to the environment or into the sewer system. A 
licensed commercial waste hauler may be used to properly maintain and dispose of industrial strength 
waste from sewer grease trap/interceptors. 

Furthermore, the practice of discharging treated or untreated wastewater from a pumping vehicle into the 
sewer without permission of the BMSC is strictly prohibited. The practice of decanting or discharging 
wastewater from any device back into grease. traps or interceptors constitutes an unauthorized 
discharge. Furthermore, discharges of pumped grease trap or interceptor wastewater to other un- 
permitted locations, such as carwash interceptors or manholes, is also prohibited. Unauthorized trucked 
waste discharges and the failure to obtain the required permit are prohibited under local and federal laws; 
violations may result in enforcement procedures up to and including civil or criminal penalties. 

The attached flyer illustrates guidelines associated with the on-going FOG reduction program. Please 
help us protect the environment by properly operating and maintaining your grease collection system. For 
more information on the community-wide FOG reduction program, please contact the BMSC customer 
service line at 480-575-7303. 

Thank you for your support 

Black Mountain Sewer Company 

Aigonquin Water Services, LLC 
11 1 W Wigwam Road 
Suite 8 
Litchfield Park. AZ 85340 Ph: 623-935-9367 

Fax: 623-935-1 020 



Black Mountain Sewer Company 

Fats  Oils and  Grease (FOG) 

Fats, Oil and Grease (FOG) discharged into the sanitary sewer by commercial or industrial users 
can cause a number of problems in the sewer system Grease 8 oil have poor solubility and tend 
to separate from the aqueous phase Although this characteristic IS advantageous in facilitating 
the separation of oil & grease in pretreatment devices such as grease traps and interceptors, it 
complicates the transportation of wastes in the sewer and can complicate treatment and disposal 
at the wastewater treatment plant 

FOG in wastewater from food service facilities can result in decreased carrying capacity of 
sewers due to congealed, cooled grease which coats the inside of the pipes. Once a pipe 
becomes constricted, the potential for a stoppage increases. Stoppages can and will eventually 
cause sanitary sewer overflows. In order to ensure efficient sewage treatment, protect the sewer 
system and protect public health, the Black Mountain Sewer Company (BMSC) has established 
the following requirements for all commercial business accounts: 

I 

General  Req ui rernent 

Any type of business where oil and grease may be discharged into a public sewer shall have an 
interceptorltrap The interceptor or trap shall be of a type and capacity approved by BMSC 

a. 

b. 

C. 

d. 

e. 

f. 

9. 

h. 

Each interceptor or trap shall be accessible at all times for inspection, cleaning and 
removal of grease and other material. Interceptors or traps installed outside of the 
building shall be constructed in such a manner so as to exclude the entrance of surface 
water and storm water. 
The interceptor or trap shall be situated on the User's premises. Operation and 
maintenance of the trap is the sole reasonability of the commercial sewer account. 
Building repair or remodels permitted for use requiring interceptorsltraps shall be subject 
to these regulations. 
Waste discharges from fixtures, including but not limited to, scullery sinks, pot and pan 
sinks, mop sinks, soup kettles and floor drains, shall be drained into the sanitary sewer 
through an interceptorltrap. Toilets, urinals and other similar fixtures shall not drain 
through the interceptor/trap. 
Interceptors and traps shall,be maintained in efficient operating condition. At minimum, 
grease traps must be cleaned monthly or as deemed necessary by the Industrial Waste 
Inspector. The use of chemicals, bacteria or other agents to dissolve grease or otherwise 
clean grease interceptors/traps is specifically prohibited. No such grease shall be 
introduced into any drainage piping leaving the premises, or public or private sewer. 
Large capacity concrete type interceptors (500-gallon capacity or greater) shall have a 
suitable sample box to provide access for collection of wastewater samples. Large 
interceptors must be serviced every three-months or as deemed necessary by the 
industrial waste inspector. 
Each appliance connected to a pre-cast under sink type grease trap shall have a flow 
device installed. No dishwashers may be connected to these types of grease traps. 
A record of grease trap cleaning or copies of grease interceptor servicing must be 
maintained for the previous twelve-month period and made available for inspection by the 
BMSC's representative (sample form attached). 

Additional Information 

For additional information on limiting FOG into the sewer system, please contact the BMSC 
Customer Service line at (480)475-7303 



Frequently Asked Questions (FAQ) 

About 

Fats  Oil and Grease - (FOG) 

Is FOG a problem in Our  Area? 

For sewage collection and treatment of commercial business, the answer is an 
emphatic YES! FOG is singled out for special attention because of its poor 
solubility in water and its tendency to separate from the liquid solution. 

Large amounts of fats oil and grease in the wastewater cause trouble in the 
collection system pipes. FOG decreases pipe capacity and, therefore requires 
piping systems to be cleaned more often and in some cases, replaced sooner 
than otherwise expected. FOG can also hamper effective treatment and odor 
control at the wastewater treatment facilities. 

FOG in a warm liquid may not appear harmful. But, as the liquid cools, the 
grease or fat congeals and causes nauseous mats on  the surface of settling 
tanks, digesters, in the wet wells of pumping stations, and the interior of pipes 
and other surfaces which may cause a shutdown of wastewater treatment units. 

Problems caused by wastes from restaurants and other FOG-producing 
establishments have served as the basis for ordinances and regulations 
governing the discharge of grease materials to the sanitary sewer system. This 
type of waste has forced the requirement of the installation of preliminary 
treatment facilities, commonly known as grease traps or interceptors. 

What is a grease t rap  a n d  how does it work? 

A trap is a small reservoir built into the wastewater piping a short distance from 
the grease producing area. Baffles in the reservoir retain the wastewater long 
enough for the grease to congeal and rise to the surface. The grease can then be 
removed and disposed properly. 

What is a g r e a s e  interceptor? 

An interceptor is a vault with a minimum capacity of between 500 and 750 
gallons that is located on the exterior of the building. The vault includes a 
minimum of two compartments, and flow between each compartment is through 
a 90" fitting designed for grease retention. The capacity of the interceptor 
provides adequate residence time so that the wastewater has time to cool, 
allowing any remaining grease not collected by the traps time to congeal and rise 
to the surface where it accumulates until the interceptor is cleaned. 



How do I clean my grease trap? 

Grease trap maintenance is usually performed by maintenance staff, or other 
employees of the establishment. Grease interceptor (GI) maintenance, which is 
usually performed by permitted haulers or recyclers, consists of removing the 
entire volume (liquids and solids) from the GI and properly disposing of the 
material in accordance with all Federal, State, andlor local laws. When performed 
properly and at the appropriate frequency, grease interceptor and trap 
maintenance can greatly reduce the discharge of fats, oil, and grease (FOG) into 
the wastewater collection system. 

The required maintenance frequency for grease interceptors and traps depends 
greatly on the amount of FOG a facility generates as well as any best 
management practices (BMPs) that the establishment implements to reduce the 
FOG discharged into its sanitary sewer system. In many cases, an establishment 
that implements BMPs will realize financial benefit through a reduction in their 
required grease interceptor and trap maintenance frequency. 'YVARNlNG! Do not 
use hot water, acids, caustics, solvents, or emulsifying agents when cleaning 
grease traps and interceptors. 

Grease Trap Maintenance 

A proper maintenance procedure for a grease trap is outlined below: 

A!I? INTAKE LCCK AND LIFT CLEAbIOUT 

SOL105 
ACCUMULAT[OH 

... .- .............. .- . -. ............. - .... . .  -. .... ........ - . 

: Step Act ion 
!.. ...... ......... --_ - ...... 

1. Bail out any water in the trap or interceptor to facilitate cleaning. The water should be contained and 
should not be discharged into the sanitary sewer if the Oil and Grease concentration is greater than 50 
parts per million (ppm). Any discharges into the sanitary above 50 ppm is not allowed and should be 
disposed of by a professional waste handler. 

: 

, 

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  ................... ........ .. -_ ... . -. _- , 

2. , Remove baffles if possible. 

3. 

. . . . . . . .  ....... . .................. - -  . . . . . . . . . . . . . . . . . . . . . .  - 
Dip the accumulated grease out of the interceptor and deposit in a watertight container. 

Scrape the sides, the lid, and the baffles with a putty knife to remove as much of the grease as possible, 

.. .......... ....... . ............ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................. ....... _. ._ _ .  

4. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  . . .  



........ ....................... ....... ....... .- ...... 

and deposit the grease into a watertight container. 
....... .... ............. _ .  .............. .. .. . 

5. : Contact a hauler or recycler for grease pick-up. 
.- ........ ... -_ . -.. ........ - 

6.  : Replace the baffle and the lid. 

7. 

i‘ . ..... __. ....... ...... . ........ 
! 

Record the volume of grease removed on the maintenance log. 
I 

. ..................... .... ... ......... 

Grease Interceptor Maintenance 

Grease interceptors, due to their size, will usually be cleaned by grease haulers 
or recyclers. Licensed septage haulers can also pump out grease interceptors 
and haul the waste to the treatment plant. There are a number of companies 
who are permitted to haul and dispose of FOG. 

A proper maintenance procedure for a grease interceptor is outlined below: 

NOTE: Since the establishment is liable for the condition of their pretreatment 
devices, the establishment owners/representatives should witness all 
cleaning/maintenance activities to verify that the interceptor is being fully cleaned 
and properly maintained. 

AIR INTAKE 
.- VENT 

INTERCFPTGR 
covm 

j’ 

AC C UMULATION 

..... ... - - ............... 
I ; Step Action I 

... . . ...... . . .  _̂._.__.._.._I._. 

1. 

2. 

Contact a grease hauler or recycler for cleaning. 

Ensure that all flow is stopped to the interceptor by shutting the isolation valve in the inlet piping to the 
interceptor. ’ 

Remove the lid and bail out any water in the trap or interceptor to facilitate cleaning. The water should be 
discharged to the sanitary sewer system. 

- ........ ......................................... ........... ......... ... .. ..... .- 

.- ...... ... ................ ........................... ............... 

3. 

. . . . . . . . . . . . . . . .  . . . . . . . .  -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. - - ......... ... ...... 

4. Remove baffles if possible. 
. .  - . . . .  .. . . . . . .  - ................... _ ... - ........ ....... - ...... 

5. ' Dip the accumulated grease out of the interceptor and deposit in a watertight container. 
_--- ................ ... .... 

6. 

7. 

Pump out the settled solids and then the remaining liquids. 
I 

j Scrape the sides, the lid. and the baffles with a putty knife to remove as much of the grease as possible, and : 
deposit the grease into a watertight container. 

-- ................. ............. ...... 

8. ~ Replace the baffle and the lid. 

9. 

. ............ 

~ Record the volume of grease removed on the maintenance log. 
... -. 

Can you recommend a maintenance schedule? 

All grease interceptors should be cleaned at least once each month. Some 
establishments will find it necessary to clean their traps more offen than twice per 
month. If the establishment is cleaning too often, the owner should consider 
installing a larger trap or interceptor. 

Do I have a grease trap? 

If the establishment is uncertain whether it has a grease trap, the owner should 
contact the Black Mountain Sewer Company (480)-575-7303 for a scheduled 
inspection. 

Do I need a grease trap? 

Any establishment that introduces grease or oil into the drainage and sewage 
system in quantities large enough to cause line blockages or hinder sewage 
treatment is required to install a grease trap or interceptor. 

Interceptors are usually required for high volume restaurants (full menu 
establishments operating 16 hrs/day and/or serving 500+ meals per day) and 
large commercial establishments such as hotels, hospitals, factories, or school 
kitchens. Grease traps are required for small volume (fast food or take-out 
restaurants with limited menus, minimum dishwashing, and/or minimal seating 
capacity) and medium volume (full menu establishments operating 8-1 6 hrs/day 
andlor serving 100-400 meals/day) establishments. Medium volume 
establishments may be required to install an interceptor depending upon the size 
of the establishment. 

Is the grease trap I have adequate? 



The Uniform Plumbing Code requires that no grease trap have a capacity less 
than 20 gallons per minute (gpm) or more than 55 gpm. The size of the trap 
depends upon the number of fixtures connected to it. The following table 
provides criteria for sizing grease traps: 

- _ _  -_ .- _ ,...---..F...-.._ - 
i , t o ta l  number of 
j fixtures connected I flow, gprn i capacity, Ibs 

: I  , 20 40 

j Required rate of I Grease retention 

_ _  -.. . - - -.- __ 

i 
! 

j 2  ' 25 : 50 I 

j i i 
- I___--..r -- ---_____.__________.__l___l 

/ 3  j 35 j 70 ! , I 
~ 

4 50 : 100 
. . ... . . . . . . .. . . . . . . . . . . . .. .. .. .. .. . ,. . .. . - . _ _  .... ... . '  

The size will also depend largely upon the maintenance schedule. If a grease 
trap or interceptor is not maintained regularly it will not provide the necessary 
grease removal. The establishment should work out a specific cleaning schedule 
that is right for the establishment. All grease traps need to have the grease 
cleaned out periodically and no one likes to do the job. It is a dirty job. Running 
extremely hot water down the drain only moves the problem down stream. It 
does not go away. Catch the grease at the source! This is the most economical 
means to reduce all costs. 

What if I don't  install a grease trap? 

If the establishment uses grease and oil in food preparation, it will eventually 
encounter a maintenance problem with a plugged building sewer line. The 
blockage can create a sewer backup situation and ultimately a potential health 
problem in the establishment. Someone will have to pay for removing the 
blockage. If the problem is in the building sewer line, then the establishment has 
direct responsibility for paying for the maintenance. If the blockage or restriction 
is in the public sewer main and it can be proven that the establishment is the 
cause of the blockage, then the establishment may have to pay for the public 
sewer to be maintained. Blocking a sanitary sewer line is also a violation of the 
federal Clean Water Act. 

Who determines i f  I need a grease trap or interceptor? 

An approved grease trap or interceptor shall be installed according to the 
Uniform Plumbing Code, Maricopa County Environmental Services Department 
(MCESC) or the Arizona Department of Environmental Quality 
The rules of the Health Department will also assist the establishment in 
determining if a grease trap or interceptor is required. The BMSC prohibits the 



discharge of materials that can solidify and create blockages in the wastewater 
collection system or treatment plants. The BMSC, MCESD or ADEQ may make 
periodic inspections to see that no health problems exist due to improperly 
maintained grease interceptors. These agencies may enforce if a problem exists. 

How can I get  in compliance? 

The establishment should contact the BMSC (480)-488-2987. This will enable 
the proper jurisdiction to assist the developer with design standards, 
establishment of cleaning schedules or advise of any problems showing up in the 
wastewater collection system. Along with sewer tap inspections, a grease 
interceptor inspection is required regardless of whether the establishment has an 
existing trap or is installing a new one. 

What are the criteria for inspecting grease traps? 

All food service establishments suspected of causing problems to the collection 
system or treatment facilities will be inspected. The inspector will use the 
following criteria to inspect grease traps: 

' Percent of Trap Filled I Trap Condition 
- -- - - - - - - - - - - - . . - - - 

25 Good 
.................. - __ __ , ..... _. ....... 

! 25 - 50 ; Fair 
..... .. 

>50 Poor 
............. _._. .... .. ~ - ... 

If the trap is in FAIR condition, the establishment should be advised to keep an 
eye on the maintenance schedule. The cleaning frequency may need to be 
increased. If the trap is in POOR condition, the establishment should be issued a 
compliance order to have it cleaned immediately. The establishment should then 
be required to contact the issuing authority within 30 days to verify that the 
grease interceptor has been properly cleaned. 



Commercial Accounts 

Spanish Village 
5050 N 40th Street Suite #260 
Phoenix 85018 

El Pedregal 
34505 Scottsdale Road 
Scottsdale, AZ 85262 

Bakery Cantina 
25 15 N. Scottsdale Suite X1 
Scottsdale AZ 85257 

Pia's 
PO Box 5443 
Carefree, AZ 55377 

Bad Donkey 
PO Box 5292, 
Carefree, AZ 85377 

Basha's 
PO Box 488 
Chandler A2 85244 

Pi zzafarr o ' s 
2800 N. Central Suite if1500 
Phoenix AZ 85004 

Flap Jacks 
2800 N. Central Suite #1500 
Phoenix AZ 85004 

China Joy 
2800 N. Central Suite #1500 
Phoenix AZ 55004 

English Rose Tea Room 
PO Box 5565 
Carefree, A 2  85377 

Boulders 
PO Box 2090 
Carefree, AZ 55377 

Carefree Inn 





Date: June 29,2004- 

Re: Black Mountain Sewer - Letter of June 23,2004 

Assuming that everything in the above referenced letter is true there are some obvious 
information that has been excluded that I believe needs response and indicates that Black 
Mountain still has not fully addressed their system problems. 

There is approximately 6,200 feet of 4" and 6 sewer pressure line between the CIE lift station 
and the first manhole inside the Boulders. That much line would hold approximately 8,620 
gallons of sewerage. If the CIE lift station pumps 30,000 to 40,000 gallons average per day 
and pumps approximately 600 gallons each time it pumps at a rate of 320 gallons per minute 
that equates to the line being evacuated 3.5 to 4.6 times every 24 hours. At 320 gallons per 
minute it would take about 27 minutes of constant pumping to vacate the line . Under the 
conditions as described in the letter, the pumps would run each time they turned on less than 
two minutes. It is evident that there is sewerage sitting in the line for an extended period of 
time. They indicated that the pH as tested in the manhole at Quartz Valley and Boulder Drive 
is as high as 9.0 which indicates that the sewerage could not smell because of the residual 
capability of the Thioguard, However the sewerage stream still stinks and as a result they 
have sealed all the manholes. Either the pH reading is incorrect, Thioguard does not work as 
they believe or the Thioguard is not in the sewerage stream in the quantities they have 
indicated. 

As to the flushing of the CIE and other lift stations, unless additional water is introduced at 
the time of the flushing 1 cannot see that normal sewerage flow would be sufficient to flush the 
8,520 gallons of setting sewerage from the pressure line. They indicated that the C IE lift 
station containment capacity was 150, gallons /ft that would mean that they would have to 
have approximately an equivalent of 57 feet of wet well to have sufficient water to empty the 
pressure line. I do not believe that the pressure line has ever really been totally flushed out. It 
would be so easy just to do it instead of arguing about what they have done or not done. 

I know that there was in place in the Boulder Sewer Company's filing with the Arizona 
Corporation Commission a far reaching Requirement of Service document. That document 
contained strong limitations as to the type of sewerage the sewer company would take. 
Included in that document were limitations as to the temperature, BOD strength, fat and oil 
content and specific prohibitions on chemicals and other products. That document was used 
by the Boulders Sewer to regulate private and commercial discharges into the collection 
system and was used to cause the cleaning. of grease traps by restaurants and public 
cooking and baking facilities. It was used to eliminate discharge of photo developing 

' 
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chemicals and chlorine discharges to the collection system. That document must still be in 
place and is a matter of public record I would presume. 

Finally, I believe at the Commercial Lift Station there is still in place a large septic tank 
between the manhole on Ho Street and the new wet well manhole at the lift station which 
might be affecting the septic condition of the sewerage. 



Mayor Edward C. Morgan 
Town of Carefree 
PO Box 740 
100 Easy Street 
Carefree, Arizona 85377 

Re: Black Mountain Sewer Company - Action Plan 

7 6  August 10,2004 . 

Dear Mayor Morgan, 

As agreed upon during the August 3, 2004 Town of Carefree council meeting, I am 
pleased to provide you the action plan presented as Figure 1, below. This plan is based on the 
recommendations of the recently completed odor study conducted by Lamb Technical Services. 
Black Mountain Sewer Company (BMSC) remains committed to continuing the numerous 
improvements the Town has already recognized as having significantly improved the situation 
which we inherited from the prior owners and believes these projects will hrther eliminate the 
minor odors that might exist at the plant site and w i t h  the collection system. 

sound attenuation material at the plant site, and an additional chemical feed station in the 
collection system. 

This action plan provides for the installation of additional sealing material at the plant site, 

Materlal 10 

niFeecl 2 

Figure 1 - Timeline for Odor Improvements 

Black Mountain Sewer Co. 
PO Box 459 

Litchfield Park, AZ, 85340 

Telephone: (623) 935-9367 Facsimile: (623) 935-1 020 



August 10,2004 
Town of Carefree Action Plan 
Page 2 

As we had discussed, BMSC believes that its long standing record of complete regulatory 
compliance and its past commitment to resolving this situation as evidenced by the numerous 
improvements implemented to date, demonstrate our good faith efforts in this matter. 
Unfortunately, the Town has chosen to condition the signing of the operating agreement upon 
resolution of the perceived odor situation and indicated in the most recent council meeting that 
resolution would be deemed achieved only when the Town received a letter from the Boulders 
Home Owners Association indicating complete satisfaction with the situation. BMSC believes 
this to be an unrealistic, unachievable goal and firther believes that the Town is unduly and 
unreasonably withholding the operating agreement. Consequently, before any future 
improvements will be considered, BMSC and the Town must enter into an operating agreement. 

Should you need to discuss this matter hrther, please do not hesitate to call. Thank you 
for your time and consideration. 

Very truly yours, 

Michael D. Weber, P.E. 
General Manager 



To: E. Morgan 

From: S. Francom 

CC: J. Pearson 

Date: August 17,2004 

Re: My response to Black Mountain Sewer’s letter re the “Action Plan” as a result of 
Lamb’s odor study 

First I want to say that Lamb’s study was quite complete however he has one glaring mistake 
that could and will effect odors in the Boulder. He states that the pressure line discharge form 
the CIE lift station into the gravity line occurs at the manhole located at Century and Boulders 
Drive and at that location he encountered concentrations of 700 PPM. The actual discharge 
point is the manhole located at Boulders Drive and Ironwood and if the concentration of odors 
remains equal or higher at that location there will be a problem at that intersection. I do not 
know why he was told that Century Way was the discharge point unless there were odor 
complaints and he investigated that location only. 

As to the action plan, I look at the things that BMS has indicated they are going to do as a 
result of the study and I believe that the actions they have indicated to do were all in place 
prior to the study and none are a result of the study The study indicated that the.main 
problems were the turbulence at the manhole at Boulder Drive and Quartz Valley near the 
treatment facility, undersized suction blowers on the filtration system, ineffectiveness of the 
current filtering system because the treatment train covers allow too much infikration of air 
into the system thus destroying the negative pressure under the covers which then does not 
draw odors from the treatment trains into the filter, the wrong type and size of filter. 

The study had nothing to do’with Sage Brush nor sound attenuation. It recommends redesign 
of the Quartz Valley manhole to eliminate the turbulence and add a connection to the filtration 
system to cause a negative pressure in the manhole and installation of a multi-stage wet 
filtration system sufficient in size to cause negative pressures in all the treatment train vessels 
including the metering house, aeration basins, sludge wasting basins and the manhole at 
Quartz Valley. 

It is still my belief that one of the pressure lines from the CIE to the gravity system should be 
eliminated or thoroughly flushed on a regular basis mitigate odors up stream from the 
treatment facility. I also know that when the CIE pumps run the gravity flow line in the 
boulders is super charged causing a higher pressure in the manholes that force air from the 
manholes. (Supercharge of a gravity line is when the inflow into the manholes exceed the 
capacity of the out flow pipe and the outflow pipe fills completely and ,partially fills the 
manhole displacing the air in the manhole.O 

1 
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T H E  U S F I L T E R ' S  D A V I S  P R O C E S S  P R O D U C T S  

S 0 L U T I  0 N :  8 I O  X I D E@' 

BIOXIDE . . . THE NATURA1 SOLUTION 

To meet the needs of the industry, 

USFilter's Davis Process Products has 

developed BIOXIDE' as a means to 

eliminate the odor, corrosion and safety 

problems associated with hydrogen 

sulfide i n  sewage I n  addition, 

BiOXIDE' combats most other odors 

commonly found in wascewater treatment 

systems BIOXIDEO is a unique, proven 

product because i t  achieves sewage odor 

control naturally, rather than chemically 

Ab a result, BIOXIDE@ both wvzoues 

dissolved hydrogen sulfide and prevents 

i ts  formation T h i s  fact makes the 

BIOXIDEO process ideally suited 

to provide elfeccive and affordable 

odor  control  throughour the entire 

collection system. 

BIOXIDEO is n patented process which 

controls hydrogen sulfide odors and 

co r ro s io n b i o log i cal I y I n  t ro d uc t 1 o n 

of nitrare oxygen via addition of  

BIOXIDE* solution inco a wate stream 

creates an environment i n  which certain 

naturally occurring bacteria thrive. These 

bacteria utilize the dissolved hydrogen 

sulfide which is present as a part of their 

metabolism, thereby cost-effectively 

removing any dissolved hydrogen sulfide 

from the wastewater. This process 

eliininates the odor, corrosion a n d  

safety problems associated with 

atinospheric hydrogen sulfide. This  

removal mechanism,  patented by  

USFilter's Davis Process Produccs in 

1990, allows econonlical eliininatioin of 

dissolved hydrogen sulfide for a far 

broader range of wascewarer collection 

system odor problems than previously 

considered possible with nitrate addition 

to prevenc anaerobic biological activicy. 

T h e  BIOXIDE' process has a proven 

track record for controlling hydrogen 

sulfide in a variecy of collection system 

applications, with over 1,000 installations 

throughout  the U.S. a n d  Canada.  

Dissolved hydrogen sulfide concentrations 

of over 50 ppm are reduced to <O. 1 ppm 

in the most severe applications. 

CONTAINS NO HAZARDOUS SUBSTANCES 

Many options to control o r  eliminate 

odor coinpromise safety by reaction and 

flammability. Their storage and handling 

is often hazardous and costs are high, 

malcing them economically iinpracriuble. 

Based upon che requirements  of  a 

particular odor problem, USFilter's Davis 

Process Products w i l l  design a n d  

administer a BIOXIDF solution dosage 

strategy to stimulate and sustain the 

biological process BIOXIDE@ IS ~n 

aqueous solution o r n o d ~ ~ r d o u s  nitrate 

salt (as defined by the EPA CEKCLA I~st). 

Therefore, the use of BIOXDE' releases 

no hazardous subscances to the 

enviroiiment, nor does it expose w o i b i s  

or the public to potentially dangerous 

qicuatioiis 

REDUCES BOD . 

Because BIOXIDE' achieves odor control 

biologically, an additional benefit of its 

use is sewage BOD reduction. Therefore, 

a potent ia l  Secondary benefit o f  

BI0,YIDE' is reduced BOD loading and 

increased treatment plant capacity where 

BOD loading is limiting. 

TREATS OTHER COMMON SEWAGE ODORS 

Hydrogen sulfide IS  normally the 

predominant  sewage odor  problem. 

However, other odorous sulfiir conlpounds 

such as mercaptans and organic sulfides 

can also contribute to odor problems. The  

biological environment  created by 

BIOXDEO will effectively remove these 

problem compounds as well. 

ARRESTS CORROSION 

Collection system and treatment plant 

equipment and structures of concrete or 

metal are severely corroded by atmospheric 

hydrogen sulfide. While no product can 

reverse the damage already caused by 

existing corrosion, BIOXIDE* reduces 

hrcher corrosion by effectively eliminating 

dissolved hydrogen sulfide, the source of 

atinospheric hydiogen sulfide. 

. -  



The  BIOXIDE@ System for odor control 

is a complete program which is guaranteed 

to solve specific odor problems within 

wastewater collection a n d  treatment . 

F requ e n t Odor 

systems. USFilter's Davis Process Products 

guarantees your 100% satisfaction with the 

ability of BIOXIDEO to deliver the results 

which it has been employed to attain. In 

t 
sl 

The gistem id 

problem tha 

number ofke 

system. This L 

ProcesJ Prodz 

order  to  provide such a guarantee,  

USFilter's Davis Process Products  

thoroughly analyzes each odor control 

problem using our experienced technical 

personnel to survey your  system 

characteristics. The survey results are then 

analyzed by our staff to determine the 

optimum application. Once this analysis 

is complete, a proposal is then submitted 

identifying the particular odor problems 

in the system and the effectiveness of 

BIOXIDEO as a corrective measure. 

Upon completion of the survey, a field test 

is arranged to demonstrate the effectiveness 

of BIOXIDEO. USFilter's Davis Process 

Products designs a custom BIOXIDEO 

solution feed program with the optimum 

application locations for cost effective 

sulfide removal, based on our survey. Our 

trained technicians then install and 

start up the system. This installation 

is supported by thorough operator  

training, follow-up evaluation and  

troubleshooting services. 



W H E N  C O M P A R E D  T O  A L T E R N A T I V E  M E T H O D S ,  

B I O X I D E '  E X C E L S  I N  E F F I C I E N C Y ,  S A F E T Y  A N D  C O S T  

BIOXIDE' VS. OXIDIZERS 

Chemical oxidizers such as Chlorine, 

Hydrogen Peroxide 'and Potassium 

Permanganate are commonly uied to 

control  hydrogen sulfide odors. In  

comparison. to BIOXIDEO, these marerials 

have several negatives. There .are high 
reactivity and flammability risks involved 

in the use of such oxidizers. These safety 

hazards make expensive storage a n d  

handling techniques and equipment a 

necessity. Wiile these costly steps reduce 

the risks involved with using these' 

oxidizers, the liabiliy associated with their 

use remains. 

In addition, oxidizers trigger a chemical, 

rather than a biological reaction within the 

system. The oxidizing mechanism of these 

produccs is not specific to,hydrogen sulfide 

and therefore excess dosage (compared to 

theoretical) i s  the norm. This conrributes 

to the relatively high cost. Howevrr, 

BIOXIDEO is a biological .process specific 

to odor compounds and, unlike oxidizers, 

i t  is also effective in preventing the  

formacion of dissolved hydrogen sulfide. 

BIOXIDE" V S .  PH ADJUSTMENTS 

Another alternative method to conwolling 

Hydrogen Sulfide odors is the use of 

Sodium Hydroxide to adjust the pH. This 

rnechod kills many helpful or,, manisms 

which are present in che sewage, making ir 

detrirnencal to plant operacions. 

BIOXIDEO eiihances biological organism 

growth thereby complemendng [he natural 

operation of the plant. Furthermore, 

caustic treatment such as pH adjustment 

cannor bc sustained on a continuous basis. 

E F F E C T I V E N E S S  

In contrast, BIOXIDE@ is suited for 

continuous treatment making it a much 

mole effective, and consistent rnechod of 

odor control. 

BIOXIDE* VS. BACTERIA A D D I T I O N  

The addition of volumes of "new" bacteria 

is not effective in controlling hydrogen 

sulfide because the sewage is not conducive 

to their growth. The difficulty in achieving 

consistent dosage and lack of stability 

contribute to the ineffectiveness and high 
cost of bacteria addition. In contrast, the 

BIOXIDF process provides the nutrienrs 

v'ia a stable, easily metered aqueous 

solution, which promotes the growth of 

naturally occurring bacteria within the 

sewage collection system. 

BlOXlDE@' VS. MElAL SALTS 

Metal salts are normally t h e  mosr 

econoniicd niedns of dissolved hydrogen 

sulfide control. However, ineral salts are 

specific to the removal of hydrogen sulfide, 

therefore diey commonly leave other odor 

compounds untreated. BIOXIDE" can 

provide equivalent effecciveness a n d  

economy in a naturd manner rather than 

via a chemical process while treating a 

broader range ofodor causing compounds. 

In addition, BIOXIDEO provides extra 

benefits in the fofni of BOD reduction. 

BIOXIDE' V S .  VAPOR PHASE TREATMENT 

Vapor phase technologies s u c h  as 

adsorption systems or air scrubbers control 

odors by ventilating and creating the 

atmosphere i n  one  geographic area. 

BIOXIDE" concrols odor compounds 

within the sewage preventing their release 

to the atmosphere. I n  short, BIOXDE" 
prevents an odor problem from its source, 

while vapor phase technologies ti-eat the 

problem afcer it. exiscs. Similarly, 

DIOXIDEW eliminates the severe corrosion 

caused by atmospheric hydrogen sulfide 

making it a significanrly more effective 

means of reducing corrosion than vapor 

phase treatment. These differences make 

BIOXIDEO a better value for odor and 

corrosion control in most cases 
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KEY ADVANTAGES 

% THE CHEMICAL COST OF 

CONVENTIONAL SCRUBBERS 

99 5% H,S REMOVAL 

EFFICIENT RWOVAL OF AMMONIA 

AND ORGANIC ODORS 

. LOW PROFILE AND COMPACT SlZc 

FACTORY ASSEMBLED FOR EASE OF 

INSTAUATION 

USFILTER GUARAMEE 

HDXLPE CONSTRUCTION 

- 
('1 Poly-Srage sysrems are covered under 
U.S Pxrni Number 4,745,402, Re 35,  234 

Municipal and indusrrial water and wasce- 

water rrearment plancs supply our graving 

communicieswrh a wtal resource: dean water 

In che pro- of treating our water, some 

processes generace odorous gases As a good 

neighbor, ohen in close proximiry to [he gen- 

eral public dies  faubcres must concan and 

neucrdze any odors created. USFdcer offers a 

complete Lne of odor treatrnenc soluoons 

A preferred solucion IS wet chemical scrubbing 

USFilcerb Poly-Scage'" Odor Control Sysrem 

IS a patented('), rnulu-stage, mulu-chermscry 

wer scrubber syscem chat u n  be configured co 

remove hydrogen sulfide (H2S), ammonia 

(NH3) and orgmc odors from murucrpal and 

indusrrial processa Each mrallaoon is cusrom 

designed to maxxlmm removal efficiency of che 

odorous compounds and to mirumm chemical 

consumpoon. Performance IS guaranteed 

The compan design of the Poly-Stage scrub 

bers occupies a fracnon of che space reqlured 

by convenuond packed cower systems, wch 

beccer chemical uollzarion and lower insralla- 

cion and rnaintenanw costs. Egch system is 

completely facrory pre-assembled and 

mechanrcaUy resred prior ro shipmenc. 

USFilrer's Poly-Stage scrubbers use rocarional- 

ly molded vessels of High Density Crosslinked 

Polyerhylene (HDXLPE) The unique rora- 

uonal moldmg cechnique creares a vessel wrh- 

our s e m s  or joinn which mitigates I&. 

USFilcer offers L-Series and DD-71 Seria 

Poly-Stage systems. The L-Series scrubbers are 

designed co handle a r  flow rates of up to 1,000 

c h  and the DD-71 Series sysrems are 

designed co handle air flow races from 1,000 

cfin to 6,000 cfm. 

Wichin each of the rwo senes, duee models are 

offered. che Simplex, che Duplex and the 

Triplex scrubbers. The Sunplex scrubber IS a 

single-stage scrubber surable for lower au flow 

races and odor loads, and up ro 95% H2S 

removal The Duplex scrubber is a rwo-stage 

scrubbcr slurable for moderate ur flow rates 

and odor loads, and up to 39% H2S removal. 

The Tripla scrubber is a three-suge scrubber 

surable for hgher air flow races and odor 

loads, and for 99 5%' HZS removal. 

The Duplex and Triplex models are designed to 

minimize chemical costs by using relatively 

inexpensive sodium hydroxide (caustic) IO 

remove 70-80% of rhe odors in h e  first 

stag&), and then maring rhe remaining odors 

with a combinadon of s d u m  hypochlorite 

(bleach) and caustic in the last stage. Four-sage 

Quadripla system have dso been builc ro m c  

NH,, HZS and o p i c s  in a single syscrm. 

The vessels are chemically crs~tant to conLen- 

crated acids, a M l s  and oxidizers and are 

designed IO oplrace in ~ ' y  harsh enwron- 

nients, wch consunr expsure to wearher aid 

UV anack. 



L - S E R I E S  ODOR C O N T R O L  S Y S T E M S  

USFilrer’s L-Series Scrubber is a skid-mounred, modular design, once-through, packaged 

odor conrrol sysrem. Each sysrem includes one to rhree stages of gas absorprion, an indi- 

vidual integral sump for each srage, misr eliminator, induced drak exhaust fan, exhaust 

srack, recircularion and merering pumps, piping, valves, fittings, insrrumenrarion and 

controls to make a cornplere and functional sysrem. Each sysrem is completely facrory 

assembled and rested prior ro shipmenr. The L-Series scrubbers are sized to handle air 

flow rates up ro 1,000 cfm. 

L-Series Simplex System 

Skid Dimensions: 5’-0”L x 8’-0”W 

Foorprint Required:: 13’-0“L x 3’-6”W 
Sysrem Height: 7‘- 2” 
Shipping Weight: 300 Ibs. 

Operating Weight: 1,000 Ibs. 

Fan HP: 0.5 ro 2.0 

Pump HP: 0.33 

L-Series Duplex System 

Skid Dimensions: 6’-3”L x 8’-6”W 

Footprint Required*: 15’-0”L x 3’-6“W 
Sysrem Height: 7‘- 2” 
Shipping Weighr: 750 Ibs. 

Operating Weight: 1,500 Ibs. 

Fan HP: 1.0 ro 3.0 

Pump HP (Total): 0.67 

L-Series Triplex System 

Skid Dimensions: 7’-3”L x 8’-6”W 

Foorprinr Required*: 16’-0”L x 9‘-6”W 

System Heighr: 7’- 2“ 

Shipping Weighr: 1,500 Ibs. 

Operating Weighr: 2,500 Ibs. 

Fan HP: 1.0 to 3.0 

Pump H P  (Toral): 1 .O 

Includes chemical srordge ranks 



D D - 7 1  SERIES ODOR CONTROL SYSTEMS 

USFilrer’s DD-71 Series Scrubber IS a modular design, once-through, packaged odor 

control system. Each system includes one to three stages of gas absorption, an individual 

integral sump for each stage, mist eliminator, induced draft exhaust fan, exhaust srack, 

recirculation and metering pumpb, piping, valves, fittings, instrumentation and controls 

to make a complete and functional system. Each system is completely factory assembled 

and tested prior to shipment. The DD-71 series scrubbers are sized to handle air flow 

rates up to 6,000 cfm. 

DD-71 Simplex System ’ 

Vessel Dimension: 3’-8”L x 8’-0”W x 7’-6”H 

Footprint Required* 18’-6”L x 20’-0”W 

Shipping Weight: 1,800 Ibs 

Operating Weighr 5,000 Ibs. 

Fan HP: 5.0 to 10.0 

Pump HP. 3.0 

DD-71 Duplex System 

Vessel Dimension 7’-4”L x 8’-0”W x 7’-6”H 
Footprint Required:: 22’-O”L x 20’-O”W 

Shipping Weight: 2,800 Ibs. 

Operating Weight: 10,000 lbs. 

Fan HP: 5.0 to 10.0 

Pump HI‘ (Total): 6.0 

DD-71 Triplex System 

Vessel Dimension. 11’-0”L x 8’-0”W x 7’-1”H 
Footprint Required* 25’-6”L x 20’-0”W 

Shipping Wnghr 4,000 Ibs. 

Operaung We~ghr 15,000 Ibs 

Fan HP 5.0 to 10 0 

Pump HP (Total). 3 0 

- 
Includes chemical storage ranks 



PROCESS DESCRIPTION The schemauc diagram below illustrates a 

typical Tripla  configurarion for hydrogen 

sulfide removal. T h e  system utilizes sod- 

70-80% of h e  incoming H2S. The  gas 

then passes through Stage 2, which is fed 

with blowdown from Srage 3 as well as 

um hydroxide (NaOH) and sodium wirh fresh N a O H  solution to prwide 

hypochlorite (NaOCI) to react with and r e m d  of an additional 70-80Yo of the 

remove the odorous compounds present in remaining H,S. T h e  gas then passes 

the air stream. through Stage 3, which is fed with fresh 

NaOCI and N a O H  solutions, to provide a 

In Stage 1, the process gas is pre-mated 

with rhe blowdown from Stage 2 to r e m d e  

s r m g  oxidation reaction to r e m m  rhe 

remaining H,S and other odors. 

The  Poly-Stage scrubber system can be configured IO remove ammonia and hydrogen 

sulfide in rhe same scrubber. The  system chemistry can also be configured co remove 

odorous organic compounds that cannot be conrrolled effectively wirh a conventional 

caustic and bleach scrubber. 

CUSTOM DESIGNS 



LO/PRO ODOR CONTROL SYSTEM 

ZABOCS BIOLOGICAL SYSTEM 

CARBON ADSORPTION SYSTEMS 

OTHER VAPOR PHASE ODOR CONTROL PRODUCTS BY USFILTER 

The patented LO/PRO@ Multi-Srage 

Packaged Scrubber System is one of rhe mosr 

technically advanced and cosr-effective a rub-  

ber systems available. The LO/PRO is a fac- 

tory pre-assembled system of unitary con- 

strucrion which can do the work of conven- 

tional packed rowers in less rhan half rhe 

The ZABOCS'" Biological Odor Control 

System is an advanced multi-media sysrem 

which combines gas absorprion, adsorption 

and biological treaunenr to capture and then 

diminare organic and inorganic odors from 

wastewarer process air sueam. The unique 

Carbon adsorption is an effective solution to 

many odor control problems. It is particular- 

ly useful for small i flows. remote locarions, 

and control of specific volatile organic com- 

pounds thar are difficult to remove by wer 

scrubbing. 

We offer a complete line of carbon adsorpdon 

systems, w i n g  from small modular sysrerns 

(1 00 cfm and up) to larger, dual-& sysrems 

up ro 20,000 c h .  

USFilrer cscnrs  rhc righr ro changc rhc specihr ionr 
eicrred IO in rhir Ihrerilwrc:it any rii i ic, wirhour prior noiicc. 

RJC. Poly-Sragc, ZABOCS. L-Scrics, DD-7 I Series. 
Biodngrnr. Bioorb and LOlPRO arc tradrinmrb of Clniicd 
Srnr6 Filrcr Corpndon or 11s afliliatrs. 

space and at a fracrion of rhe cos. Each instal- 

lation is custom designed ro maximize efii- 

ciency and minimize chemical consumprlon, 

in coordinarion wirh other cusromer require- 

ments. Performance is guaranreed wirh 

removal efficiencies in excess of 99.0% and 

air flow rates up to 25,000 c h .  

combinarion of proprietary Biodagend" and 

Bicarb'" media enables rhe ZAJ30C.S sys- 

rem ro treat rhree runes the air volume corn- 

pared to similarly sized convendonal bioHter 

systems, while immediarely treating odors 

with zero acdimarion rime. 

To find our,niore abour how co pur 
USFilrer IO work for you, coiiract us at 

RJ Envtronrnenral Products 
13100 Grcgg Sr. Suire B 

Poway, CA 92064 
858.486.8500 phone 

858.486.8501 f n  
www.usfilrer.corn 

8 2003 Uniicd S r ~ l . 5  Filrcr Corporioon 







THE LO/PRO" ODOR CONTROL SYSTEM 

SUPERIOR TECHNOLOGY The LO/PRO" Odor Control System 

is the most technologically advanced and 

cost effective scrubber system available. 

The LOPRO is a patented', multi-stage, 

multi-chemistry wet scrubber system 

which can be configured to remove 

hydrogen sulfide, ammonia, or organic 

odors from municipal and industrial 

process gases. 

Each installation is custom-designed 

to maximize efficiency and minimize 

chemical consumption, in coordina- 

tion with other customer requirements. 

PATENTED PROCESS 

VERSATILE DESIGN 

LOW PROFILE/ 
COMPACT SIZE 

SINGLE SOURCE 
RESPONSIBILITY 

GUARANTEED 
PERFORMANCE 

FACTORY ASSEMBLED 

EASY INSTALLATION 

Performance is guaranteed, with removal 

efficiencies in excess of 99.0% and airflow 

rates up to 24,500 cfm. 

Each system is completely factory 

pre-assembled and mechanically tested 

prior to shipment. Premium vinylester 

fiberglass reinforced plastic (FRP) con- 

struction provides superior strength and 

corrosion resistance. The compact design 

occupies a fraction of the space required 

by conventional packed tower systems, 

with better chemical utilization and lower 

installation and maintenance costs. 

'The United States Pntrnt and fiademnrk Office lias recognized the novel9 oftlie design of 
the LOIPRO with tbe lzward o f  two patents (US. Patent Nos 5,876662 and 6174,498) 

An ndd2tional patent npphcation 15 now pendrng USFilter IS die only company able to  offer 

the innovative odor control systems covered by these patents 



H25 REMOVAL 

PROCESS CONFIGURATION 

COMBINED H2S AND NH1 REMOVAL 

CUSTOM DESIGNS 

- --------_I 

THE LO/PRO" PROCESS 

The schematic diagram below illus- 

trates a typical LO/PRO configuration 

for hydrogen sulfide (H,S) removal. In 

Stage 1, the process gas is pre-treated with 

blowdown from Stage 2/3 as well as with 

fresh caustic solution to remove 70-80% 

of the incoming H,S. 

The gas then passes through Stages 2 

and 3, where a strong oxidation reaction 

removes all remaining HIS. Chemical 

utilization is oprimized through precise 

conrrol of pH and OW levels in the 

scrubber liquid. 

i r  STAGE3 STAGE2 STAGE 1 

I I 
kke-up 0 low d w n 
Wotar I" (dram 4 orrrlbwl 

LO/PRO systems have been designed 

for removal of hydrogen chloride, hydrogen 

fluoride, and orher acid gases. Systems can 

also be configured to remove ammonia 

(NH,) and hydrogen sulfide in the same 

scrubber. In this process, the first stage is 

The chemistry can be configured to 

remove mercaprans and other odorous 

organic compounds that cannot be con- 

trolled effectively with a conventional 

causric and bleach scrubber. We have also 

designed unique odor control systems thar 

I 

J 

mainrained at a low pH, and a strongly 

acidic solution removes more than 99% of 

the ammonia. In the second and rhird stages, 

sodium hydroxide (causric) and sodium 

hypochlorire (bleach) in the solution remove 

more than 99% of the hydrogen sulfide. 
- 

operate at  high pressure o r  high vacuum, 

systems thar treat gases containing up to 

50% carbon dioxide and/or methane, and 

systems chat treat concentrations in excess 

of 60,000 ppm H,S. 



LO/PRO" DESIGN INFORMATION 

Lp-5000, 

fh\. ,-Exhaust Stack 

20 50 6,800 19,500 25 0 7 5  7 5  11,200 1 2 5 0 x 7 5 0 ~  1 1  50 
19,000 3,8lOx2,29Ox 3,500 6,250 

13,600 1 3 7 5 x 8 0 0 ~  1 1  75 22 00 7,500 22,000 30 0 
3,100 8,900 186 5 6  5 6  

7 5  100 

Alternate Inlet on Back 

Overflow & Dm 

Lp-5500 3,400 

24 00 8,300 16,200 1 5 0 0 x 8 5 0 ~  1 2 0 0  
3,800 Lp-6000 27,500 4,570 x 2,590 x 3,660 7,320 

20,000 16 25 x 9 00 x 12 25 26 00 9,100 
Lp-6500 '3d,OOO 4 , 9 5 0 ~  2 , 7 4 0 ~  3,730 7,930 4,100 

Lp-7000 24,500 17 50 x 9 50 x 12 50 27 00 10,000 
4 1,600 5 , 3 3 0 ~  2,900 x 3.8 10 8,230 4,500 

Pad 

14 9 3 7  5 6  

5 6  7 5  10,000 224 
25,500 4 0 0  7 5  l o  0 
11,600 298 5 6  7 5  

10 0 15 0 28,500 50 0 
7 5  1 1  2 13,000 3 7 3  
10 0 25 0 32,000 60 0 
7 5  18 6 14.500 44 7 

-_________- 

S - Stack Height (minimum 5 h.)  
I - Fan HP based on 2 in. water column inlet duct loss 
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LO/PRO@ PROVEN PERFORMANCE 

Design Efficiency 

Dimensions Lx W x H (h) 

Performance 

Inlet H,S (ppm) 

Outlet H,S (ppm] 

Removal Efficiency I 

Application 

Air Flow Rate (CFM) 

Chem icals NaOH and NaOCl 

Hyperion WWTP Influent Pump Station 

2 systems, 20,000 cfm each 

Design Efficiency 99 0% 

Dimensions Lx W x H (ft) 16 25 x 9.0 x 12 25 
I 

99 0% 

1 1 0 x 5 5 x 10 0 

"2 
8 0  

0 02 

99 75% 

Average Peak 
North ISOuth /North ]South 

Performance 

I 4 6 0  143 2 I200 1200 ~ 

Inlet H,S (pprn) 

Outlet H,S (ppm) 0024 0016 0058 0024 

Removal Efficiency 9995% 9996% 9997% 9999% 

Mercaptans 

6.0 

N D  

>99.0% 



OTHER ODOR CONTROL APPLICATIONS 

- 
Application 

Air Flow Rate (CFM) 8,035 

Hydrogen Sulfide and Ammonio Scrubber 

t 

C hem ica Is NoOH, NaOCl and H,SO, 

Design Efficiency 99.5% 

DimensionsLxWxH(h) 1 1  2 5 x 7 0 ~  1 1  25 

Performance 

inlet (ppm) 

NH, (design) "2 
100 200 

Outlet (ppm) 0 022 < 1  0 

Removal Efficiency 99.98% 99 5% 

Application 

Air Flow Rate (CFM) 

Chemicals 

Desigc Efficiency 

Dimensions 1 x W x H (h) 

Performance 

Inlet H,S (ppm) 

Outlet H,S (ppm) 

Removal Efficiency 

810 Gas Scrubber 

250 

NaOH and NoOCl 

95 0% 

1 2 5 X 5 5 X 9 1  

Average P e a k  

18,000 26,000 

0 7  0 7  

99 99% 99 99% 



OTHER ODOR CONTROL PRODUCTS 

BIOLOGICAL ODOR CONTROl SYSTEMS USFilrer offers several biological 

1 odor control systems. The ZABOCS’“ 

biofilter system is designed for flow rates 

from IO0 to 5,000 cfm, and IS ideal for 

unattended, remote pump stations. Better 

than 99% H,S removal is achieved reli- 

, 

ably, with minimal maintenance. The  

USFilter Bioscrubber system is designed 

for flow rates from 2,000 to 20,000 cfm 

CARBON -ADSORPTION SYSTEMS Carbon adsorption is an effective 

solution to many odor control problems. 

I t  is particularly useful for small air flows, 

and higher. The  Bioscrubber system uses 

unique light weighr, high surface area 

media to allow high air volumes in a 

cornpacr space. All USFilter biological 

odor control systems are supported by 

custom bio-nutrients which enhance and 

accelerate the biological degradation of 

odorous compounds. 

remote locations, and control of specific 

volatile organic compounds that are dif- 

ficult to remove by wet scrubbing. 

We offer a complete line of carbon 

adsorption systems, ranging from small 

modular systems (1 00 cfm and up) to larger, 

dual-bed sysrems (up to 15,000 cfm). 

ADDITIONAL ODOR CONTROL TECHNOLOGIES USFilter offers the most comprehen- 

sive selection of odor control technologies 

available. Please contact us for informa- 

tion on additional vapor-phase technolo- 

gies such as biofiltracion or liquid-phase 

technologies including the patented 

BioxideO Process, A Q ~ i t f ”  Odophosy and 

hydrogen peroxide. 

USFil~rr rcscrves [lie righr IO chaiigr the specificdrions referred 
IO in rhis Ii[crature ar any riiiie. wirhom prior norice. AQuir. 
Bioxidc, LOPRO, Odophos and ZABOCS zrc rradernarh OT 
USFilrcr Corporation or irs nffiliares. 

RJ-LP-BR-0304 

RJ Environmental Products sets the 
standard for reliable, economical, 

and effective odor control systems. 

A Siemens Business 

RJ Environmental Products 
13100 Gregg Street, Suite B 

Poway, CA 92064 
558-486-8500 phune 

858-486-8501 fm 

www. usjlter cum 

Q2004 USfilrcr Corporation 
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RJC SERIES 

MODULAR CARBON ADSORBER SYSTEMS 

FEATURES 
Pre-assernbled and skid-niounred 

for simple insrallarion 

IModels for air flow rates from IOU 

ro 1.400 C h i  

Pasive flow sysrems available 

High perforniancc carbon inedia 

Vessel coiisrrucred ofpoly- 

propylene or premium vinylesrcr 

fiberglass reioforced plasric 

Fan iiiantihcrttrcd ofsrainlcss sreel 

o r  fiberglass reinforced plasric 

Includes conrrol panel, drain and 

groiiiidjng rod 

Available wirti volume coiirrol 

cianipci-. carbon s a m p l e  ports, 

-p v 

R J C  S E R I E S  M O D U L A R  C A R B O N  A D S O R B E R  O D O R  C O N T R O L  S Y - S T E M S  

USFilrcr's RJC"' Scrics Il.lodular Carbon 

Adsorbers are skid-iiioLlnrcd. pr.c-;isscni- 

bled sysrenis ranging in tlow capaciry From 

1 UU ctni ro 1.400 cfin. Vessels arc offc.1-cd 

in eirher polypropylene or fiberglass rein- 

forced plasric (FRP) and h n s  are ;ivailable 

in epoxy coated stainless sreel or FRI? 

Passive systems Lire also available which tisc 

nacural process venrilarion in place of rhe 

fan. The carhon media v p e  is selecred 

based on the speeifc application. 

,- 

' 

remove in c x c c ~  of 93'% of the inler hvdrogcn 

adhde and a c  dwyicd r o  pro\idc one o r  inore 

ycm oflxd life.' 

The RIC Series Adsorhers only require inlrr 

ducring, drain piping and power ro  &e con- 

rrol panel ro be cornplcrcly oper-arional. 

diffcrenrinl pressure ~ I L I +  



" P I G A L  APPLICATIONS 

. Hydrogen Sulfidc 

Municip.il Scw,ige Odois 

Indu>ti in1 VOC Conrrol 

PROCESS DESCRIPTION 

U S F I L T E R ' S  C A R B O N  A D S O R B E R  O D O R  C O N T R O L  S Y S T E M S  

USFilrer's Carbon Adsorber is a once- 

chrough, chemical. adsorption process. 

Odorous compounds (HZS and mal- 

odorous organics) are removed from the air  

srreain by adsorption onto rhe activated 

carbon porous surfacc. Foul air from var- 

ious sources is collecrcd and passed 

rhrough rhe adsorlw. Afrer entering the 

vessel, [he foul air  flows rhroiigh a dcnsely 

packed bed of accivared carbon media. T h e  

cleaned air conrinues through die vessel 

and is exhausred rlirough rhe mck.  

T h e  carbon nicdia is sclecced based on die 

expccrcd inlet contaminants w d  h e i r  con- 

ccnrrarionb. For hydrogcii wltide, we iec- 

oniniend USFilrer's UOCH-KP causric 

iinpregnarcd incdia. Thc causric irnprcg- 

nanr (KOH) caralylcs rhe oridarion of 

hydrogen sulfide to product eleinenral 

sulftir and wacer and'grrarly increases the 

H2S capaciy of rhe carbon nkdia.  The  

sulfur produced is adsorbed on rlie inrernai 

surhce of [he acrivarcd carbon while chc 

waier is mainly losr to rhe tlowing air gas 

srreani. The flowing air  srreaiii dissipares 

rhe hcar. For VOC's, we recorninend pel- 

lctized aiirhracire media rhar of& high 

ndsorprion capaciry wirh minimal pressure' 

drop. Orher carbon media ypes are avail- 

able for specific applications. ' 



Drain 

Carbon 
Adsorber  

Exhaust 
Fan 

SIZING I N F 0 R M  AT IO N 

R J C  S E R I E S  M O D U L A R  C A R B O N  A D S O R B E R  O D O R  C O N T R O L  S Y S T E M S  

T 
I 

FRP Carbon Adorption Syjteni i n  Hagerstolun, MD. 

RJC- 1 00 

RJC-200 

RIC-300 

RIC-400 

RIC-600 

RIC-800 

RJC- 1 000 

RJC- 1 200 

1 5 x 5 0  4 3 x 3 2  700 up to 100 200 

2.0 x 5 0 5.3 x 3.5 1,000 100-200 3 60 

200-300 5 70 2 5 x 5 0  5 a x 3 a  1,300 

3 . 0 ~ 5 0  6 3 x 4.1 1,700 

3 5 x 5 5  7 7 x 4 9  2,500 

4 0 x 5 5  8 3 x 4 9  3,200 

1,850 4 5 x 5 5  8 8 x 5 2  4,000 

5 0 x 5.5 9 1  x 5 6  4,700 

300-450 a20 

4 5 0-600 1,120 

600-800 1,450 

800- 1,000 

1,000-1,400 2,300 

4 

6 

6 

8 

8 

10 

10 

12 

1 .o 

1 .o 

1.5 

1.5 

2 0  

2.0 

3.0 

5.0 



C O N V E N T I O N A L  C A R B O N  A D S O R B E R S  

L 
L 

SIZING INFORMATION' _I 

*These are examples only, based on a superficial veloclv of approxlmately 60 feet per mlnute 



O T H E R  V A P O R  P H A S E  O D O R  C O N T R O L  P R O D U C T S  B Y  U S F I L T E R  

LO/PRO' ODOR CONTROL SYSTEM 

POLY-STAGE'" SCRUBBING TECHNOLOGY 

ZABOCS" BIOLOGICAL 

ODOR CONTROL SYSTEMS 

The pdreiired LO/PRO. Mulri-Scape 

P;ickaged Scrulher Syscem is one of the 

nimt re&ically advanced and cqsr-effecrive 

scrulher sysreins available. The LO/PRO is 

a Licroiy prc-assembled sysrem of' unirary 

conscrucrion which GIII do che work ofcoli- 

ventional parked t ~ ~ e r s  in less r h a n  halfrhe 

The "L" Series and "DD71" Series Ar 

Scrubbers provide a cob[-effcccive, rroiible 

free and flexible riiethod ro eliininace con- 

carninants fo; all types of odor and fume 

conrrol in  air srreains tip to 6,000 cfni. The 

modular Poly-Stage'" scrubbing rech- 

iiology. using the packed-bed we[ scrub- 

bing process wich a variety of chyiical 

The ZABOCS':! Biological Odor Conrrol 

Systcin is an  advanced mulri-media system 

which coiiibines gas absorption, adsorp- 

t ion and biological crratliieiit to capcure 

and  rheil eliminate organic and inorganic 

odoi-s from wasrewater process air screams. 

The unique coiiibinarioii of proprietary 

Biodagene"' and 'Biocarb"' media enables 

chr ZABOCS sysrem ro [rear rhree times 

t he  air voltiiiie compared t o  siinilar sized 

c D n ve n r i o na I w h i I e 

iminediacely rrraring odors wirh zero nccli- 

iii:irioii ti me. 

bi o 6 I r e r hys re i i i  s, 

space and ;IC a fracrion of rhc cost. Each 

iiisrallacion is custom designed to m.ximize 

effi;iency and miiiiinize chemical consump- 

tion, i n  coordiii;irion with oclier cusroiiier 

rrquireiiienrs. Performance is ipranreed 

wirh rciiioval cf'ficieiicics iii excess oF99.0'Wi 

and air  tlow rates tip ro 24.500 cfm. 

trearinencs, has proven effecrive for a wide 

range of ;ii rboriie con cam i iian 1s. Wi r h  rh is 

pacenced ceclinology, each module conmins 

a n  integral packed bed, sump and re-circu- 

lation sysreni. Ail vessels are seamless, 

niaintrnance free and p a r x i r e e d  againsr 

failuie for five yenrs when used according 

to specifications. 

0 2 0 0 2  USFilrei 



Gas Logger 

For odor and corrosion studies  

The OdaLogB Low Range Gas Logger was developed for locating and monitoring low-level 
hydrogen sulfide gas emissions (0.01 to 2.00 ppm). 

Typical applications include: 

Odor monitoring Ambient air analysis 
, Control room monitoring H;IS source detection 

Scrubber performance testing Research projects 

Detection Instruments Corporation 
5815 N Black Canyon Highway Suite 103 Phoenix, AZ 85015 Phone: 602-797-0630 

www .detectioninstruments .corn 



An internal data logger records H2S gas concentrations for later downloading of data in tabular or 
graphical form, using the standard OdaLogB Software. 

South Side Pumping Station Perimiter (OdaLog: OL5010210) 

Infra-red data transmission Zooming capabilities 
Customize for specific applications Export to other spreadsheets 

S P E C I F I C ATI 0 N S 
Measurement range: 
Logging/Sampling Interval 
Memory capacity 30000 data points 
Relative humidity range: 
Pressure range: Atmospheric, +/- 10% 
External dimensions: 
Instrument weight: 

0.00 to 2.00 ppm 
10 minutes to 1 hour 

15 - 90% (non-condensing) 

62mm (2.44") diameter X 345mm (1 3.6") long 
Approximately 900 grams (2.0 Ibs.) 
0 ° C  to 40" C and 6°C change/Hr maximum 
(32" F to 104" F and 11 O F  change/Hr maximum) 
IP54 (dust and splash protected) 
+/- 0.01 ppm 

- instrument Temperature Range 

Environmental protection 
Zero drift (NTP) 

Precision 5% Relative Standard Deviation 

Accuracy 

Conditions: NTP, fresh air, taken over 10 consecutive sample cycles 

Conditions: NTP, 0.20 ppm H2S applied, taken over 10 consecutive sample cycles. 

Conditions: NTP, 0.20 ppm applied, taken over 10 consecutive sample cycles. 
+/- 10% of reading 0.1 0 to 2.00 ppm 

POWER SUPPLY 
CPU Battery Type and Life 
Pump Battery and Life 

3.6V, 2/3 AA size Lithium cell, 2 months 
1.5V "C" Size Alkaline, 7 days 

WARRANTY 
12 month warranty on electronics and sensors, 3 months on pumps and mechanical parts, when used 
in accordance with operation manual (excluding calibration and freight costs). 

NTP defined as: Temperature = 20" C, Pressure = 1 Atmosphere 

In the interest of continued improvements, we reserve the right to change design features without prior notice. 

I 



OdaLog Low Range Hydrogen Sulfide Gas Logger 
[Part # Description Price 1 
OL50 

OLES 

OLS 

OLLRMK 

OLLRCASE 

OLLRGAS 

OLCYL5 

OLLRCAL 

OdaLog Low Range Hydrogen Sulfide Gas Logger 
Range: 0.01 - 2.00 parts per million H2S. 
Includes: Operation manual, magnetic allen tool, 2 - 3 . 6 ~  lithium ion batteries, 
4 "C" batteries, calibration fitting and hanging kit consisting of 3 feet of 
coated cable and 2 carabiners. Software sold separately. 

OdaLog Environmental Shelter 
Shields OdaLog from direct sunlight4emperature fluctuations. 

OdaLog Software Kit (used with OL50, OL04, OL05, OL45) 
Includes: Software (CD disc), infra red communications link, 
pushing tool/lR link stand. 

OdaLog Low Range Maintenance Kit 
Includes: (2) 3.6 volt lithium ion battery, (4) "C" batteries, (4) filters, 
(2) absorbent packs, (1 ) allen tool,' (1 ) switch cover, (1 ) O-ring, (1 ) calibration cup. 

OdaLog Low Range Carrying Case 
Holds three Low Range OdaLogs. 
Dimensions: 19 1/8" L x 15 7/16" W x 7 9/16" D 

OdaLog Low Range Hydrogen Sulfide Gas Calibration Kit 
Includes: 5 ppm Hydrogen Sulfide gas, carrying case, 0.25 Ipm gas regulator, 
and dilution module. 

Gas Cylinder - 5 ppm H2S gas cylinder 

OdaLog Low Range Calibration 
Includes: Replacement of filter, batteries, a complete inspection and 
calibration of unit. 

$2,995.00 

$ 195.00 

$ 275.00 

$ 75.00 

$ 195.00 

$ 645.00 

$ 145.00 

$ 145.00 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
All prices are FOB, Phoenix, AZ All prices in U.S. Dollars Updated July 21, 2004 

581 5 N Black Canyon Highway Suite 103 - Phoenix, Arizona 8501 5 - Phone: 602-797-0630 or 866-632-5647 
www.detectioninstruments.com 

http://www.detectioninstruments.com
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The OdaLog has been specifically designed for the Wastewater Industry, primarily for locating at 
or close to the source of Hydrogen Sulphide erniss.ions such as within sewerage pumping 
stations and receiving manholes. 

Its purpose is to log levels of H,S in the range 0-200 ppm for later downloading of data in tabular 
or graphical form to highlight significant variations in H,S levels over time. 

Due to the nature of the environment in which the instrument has to operate, it has been 
designed to be splash resistant, robust, small, and able to log data for extended periods of time. 

Clear LCD display 
Shows gas reading, time of day, 

Temperature, battery volts, 
% Log used, logging interval. 

Durable non-corrosive plastic body 
Survives in harsh Wastewater environment 

Filter over sensor 
Repels splashes 

Double O-Ring seals 
Prevent water ingress 

l 

l e  field 
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Infra-Red Link 

))I) 
Displays Line Graphs 
Ability to zoom in on selected time periods 
Ability to export data to spreadsheets 
Ability to customise graphical scale and mark time intervals on X-axis 
Records Odalog serial number on printout and allows graphs to be labelled 
Uses Infra Red Communication for downloading and configuring 

10 Bottlebrush Drive, Sunnyvale (Wet Well) - 1 (OdaLog: 502018) 
Period displayed Mon Feb 21 - Mon Feb 28 

50 6a; I 

Concentration I NullValue - Spanvalue v, Day Transition .--......... Average (1 3.78 pprn) 
--.-...-......-.-..-..I . 

II 
-7- 

!25/02/2000 - 13:37:12,11 .E7 pprn ; NUM; 

3 
ieady 

32,000 logging intervals allow very detailed or very long studies e.g. 
Over 3 months at 5 minute intervals 
Over 3 weeks at 1 minute intervals 
Over 3 days at I O  second intervals 



SENSOR TYPE: 
X RANGE: 

I 0 RANGE: 
ACCURACY AT STP: 
RESOLUTION: 
RESPONSE TIME: 
PRESSURE RANGE: 
RELATIVE HUMIDITY RANGE: 

INSTRUMENT TEMP RANGE: 
EXTERNAL DIMENSIONS: 

' LCDDISPLAY 

. lNSTRUMENT WEIGHT 

POWER SUPPLY 

Elect rochem ical Hydrogen Sul p hide 
0 to 999.9 pprn 
0 to 200.0 ppm 
+/- 1.0 ppm 
0.1 ppm 
T90<60seconds 
Atmospheric +/- 10% 
15 to 90% (non-condensing) 
00.0 to 999.9 
-10 C to +40 C 
165mm x 62mm Dia 
450 grams 

BATTERY: 
BATTERY LIFE: 

DATA LOGGER 

3 x 1.5V AAAlkaline Batteries or 1 x 3.6V Lithium Battery (1-136 or 1-137) 
Alkaline Batteries Over 3 Months or Lithium Battery Over 6 Months 

MEMORY CAPACITY: 32,000 Readings 
LOGGING INTERVAL: Selectable from 1 second to 1 hour 

AP Drova Is 
(e.g.) 1 min interval logs for 22 days, 5 min interval logs for over 3 mths 

,?INSIC SAFETY: Standards Australia AUS Ex 2478X, certified to: Ex ia I/IIC T4 lP66/67 
NEMKO 03 ATEX134, certified to: I M2 / I1 2 GD, EEx ia 1/IIC T4 lP66/67 

ELECTROMAGNETIC 
COMPATIBILITY: 

The OdaLog Type I and accessories have been tested and conform to 
the requirements of C-Tick, CE 8, FCC. 

SERVl Cl NG 

Ne,recommend that the OdaLog is returned to an authorized App-Tek service centre at least once every six 
lnonths for a full inspection, software upgrade as developed, calibration, test for linearity and to have new 
batteries fitted. 

NARRANTY 

12 month warranty when used in accordance with operation manual (excluding calibration & freight costs). 

Authorized Distributor 

Detection instruments Corp. 
5815 N. Black Canyon Highway, Suite 
103, Phoenix, AZ 8501 5 

I Free: 866.632.5647 
Fax: 602.797.063 I 

I 
I 

I 
\ I 
n the interest of continued improvement, we reserve the right to change 

Manufactured By 

ABN 28 089 678 339 

Unit 13/6 Pinacle Street Brendale Queensland Australia 4500 
P 0 Box 5523 Brendale Queensland Australia 4500 

h t t p ://www . od a I og .corn 

design features without prior notice. 



INSTRUMENTS 

OdaLog Hydrogen Sulfide Gas Data Logger 
PART # DESCRIPTION PRICE 1 
OL04 

OL05 

OL45 

OLS 

OLS-USB 

OLGAS 

OLCASE 

MOSS-2 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0-50 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0-200 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0-1000 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Software Kit, (used with OL04, OL05, OL45) 
Includes: Software (CD disc), Infra Red Communications 
Link, Pushing Tool/IR Link Stand, 0-Ring grease. 

OdaLog Software Kit with USB adapter 
(used with OL04, OL05, OL45) Includes: Sofware (CD disc), 
Infra Red Communications Link with USB Adapter, 
Pushing TooVIR Link Stand. 

OdaLog Hydrogen Sulfide Gas Calibration Kit 
Includes Test Gas, Gas regulator, Plastic Carrying Case. 

OdaLog Carrying Case: Rugged, corrosion & dust proof case. 
Dimensions: 10 5/8” L x 9 3/4” W x 4 15/16” D, Holds three loggers 

Multiple OdaLog Sampling System-2 
Includes: Operation Manual, Yi” OD tubing (2Oft.j, power 
adapter and connectors. OdaLogs and software sold separately. 

$ 1,295.00 

$ 1,795.00 

$ 1,295.00 

$ 275.00 

$ 305.00 

$ 395.00 

$ 125.00 

$ 995.00 

OdaLog Hydrogen Sulfide Gas Data Logger Spare Parts 
IPART # DESCRIPTION PRICE I 

12-002kit OdaLog Infra Red Communications Link with Stand $ 135.00 

12-002USBKit OdaLog Infra Red Communications Link with USB adapter $ 65.00 
and Stand 

OLSEN OdaLog Replacement Sensor (please specify gas type and range) $ 250.00 

OLMK OdaLog Maintenance Kit Includes: Filters (4), Absorbent pack (2) $ 50.00 
AA Batteries (6), Switch Cover ( I ) ,  Calibration Cup ( I ) ,  0-Ring (1) 
Desiccant Packs (2), Allen Tool ( 1 )  

replacement & complete inspection. 

Available in 25 / 50 / 100 ppm gas concentration, 58 liter cylinder. 

OLCAL OdaLog Calibration Includes: Calibration, battery & filter $ 65.00 

OLCYL OdaLog Replacement Cas Cylinder: Hydrogen Sulfide gas. $ 145.00 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
A11 prices are FOB, Phoenix, AZ All prices in U.S. Dollars Updated March 5,2004 
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Black Mountain Sewer Company 
BMSC Collection and Conveyance System and the Boulders WRF Phase 2 Report 
Executive Summary 
1/28/04 
Page 1 

EXECUTIVE SfJM$flirfRY 

Background 

On March 12,2004, Black Mountain Sewer Company (BMSC) requested that Lamb Technical Services, Inc. 
(LTS) review the current condition, relevant to odor control of the sewage collection and conveyance system 
and the associated treatment plant located in The Boulders development in Carefree, AZ. The odor situation 
that BMSC inherited eighteen months ago has been an ongoing problem for the community for some period 
of time. 

LTS and Joel Wade, Engineering Manager for BMSC, spent the morning reviewing the condition of each 
area, and a detailed explanation of past odor problems was presented to LTS. BMSC also discussed some of 
the short-term solutions that had been implemented to reduce or eliminate past odor emission problems, 
which the residents had been experiencing in many areas of Carefree. The Phase Two study is designed to 
perform a thorough odor evaluation by providing hydrogen sulfide (H2S) data at multiple sewer line, 
fenceline and in-plant locations and the associated risks of odor ernissjons from each location. LTS was also 
asked to recommend any further action that Black Mountain Sewer Company may implement to further 
reduce the odor emissions from the treatment facility and its associated collection lines. 

Phase 2 Data Review 

Collection Lines and Pump Stations 

During Phase 1, LTS visited the Commercial Pump Station off Tom Darlington Way, and the Carefiee Inn 
Estates (CEI) lift station on Carefree Drive. LTS also visited a number of collection line locations that had 
been odor sources in the past including the Staghorn Drive area and the Boulder and Quartzite Drive area. 
Based on the initial review, fifteen locations were identified and evaluated for hydrogen sulfide and odor 
emissions, and one location was evaluated for ammonia emissions. Additionally, low-level hydrogen sulfide 
fenceline monitors were installed at the four sides of the wastewater treatment facility as well as one on the 
wall northeast of the CLE lift station. All of the locations were monitored in two five-day periods. During 
testing, four of the hydrogen sulfide monitors failed -- one at the headworks, one in the influent channel, and 
one at the southeast plant fenceline location during the first week of testing; and the second week of testing, 
one meter failed at the Century and Boulder Drive force main discharge location. Two of the meters were 
owned by BMSC and two were owned or rented by LTS. The graphs for the fust two collection line 
locations can be seen with no hydrogen sulfide values and the meter constantly reading zero. One fenceline 
monitor did not record data on the southwest comer of the treatment Eacility. 

During the second week of testing only one meter failed to operate properly, and no data were recorded at the 
Century and Boulder Drive location due to the failed meter. Repeat testing over the two-week period 
rendered the missing data irrelevant, as each location had at least five days of data collected at each location, 
which provided adequate information to determine what.was needed for better odor control at the wastewater 
treatment plant and within the collection lines and pump stations. 
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Collection Lines and Pump Stations, Continued 

The pump stations and the collection lines were found to have relatively high sulfides at all of the force main 
discharge locations, and at the influent of the treatment facility. This indicates that the sewage is quite septic 
due to the retention time in the force mains and the high wastewater temperatures, 

Two of the smaller gravity line locations were found to be without flow in the summer: one test location was 
approximately 'A mile upstream of the treatment plant on Quartz Drive, and the other was at the end of a 
Staghorn Drive. Without flow, these two locations had very low concentrations of hydrogen sulfide and no 
positive pressures. These two locations did not appear to be a significant source of odors during the summer. 
These conditions could be different with increased flow in the winter when more residents are in Arizona. 
This area should be evaluated again in the winter months to determine if the conditions within the gravity 
lines create an odor source that is not found in the summer months. 

The gravity line test data on Staghorn Drive, and upstream on Boulder Drive determined that these locations 
were low-risk locations for odor emissions, and do not generally pose much of an odor emission problem in 
the summer. The hydrogen sulfide concentrations were always under 1 PPM and readings'with the more 
accurate Jerome 631X were always under 0.15 PPM. Even though these locations are generally not a 
problem, unusual events such as blockages could make these locations vent odors into the ambient air, or 
additional flow in the winter could cause the same condition. 

The main odor and sulfide producers are the wetwelVforce main locations. This is typical in many 
wastewater systems and has been a problem for many locations across Arizona. Unfortunately, with the type 
of terrain found at the Boulders, force mains are required to move the sewage over the high points in the 
area. There are a number of treatment options to control hydrogen sulfide generation and odor releases in 
these types of systems, and most of them work with relatively good results. The product that BMSC is using 
is magnesium hydroxide, (brand name Thioguard). The product is designed to increase the pH of the 
wastewater, which keeps the sulfides in solution as long as the pH is above 8.5. It also provides some oxygen 
to the wastewater to oxidize the sulfides. The high pH that the product provides keeps the sulfides in solution 
and makes it difficult for them to be released into the headspace of the collection lines and at the wetwells. 
The hvo locations where the product provides the greatest benefit from chemical treatment are the C E  force 
main discharge location at Century and Boulder Drive, and at Boulder and Quartz Drive. Both of these 
locations are just before the sewer treatment facility and have had significant odor emissions in the past. 

The use of the magnesium hydroxide at the Commercial lift station (that runs through the C E  lift station) is 
providing between 50% and 90% reduction in hydrogen sulfide emissions at the Commercial lift station 
wetwell and the force main discharge locations. The product is performing well at the feed rate BMSC is 
using, but the pH is relatively high at 9.0. The operators should continue to add the product to reduce the 
hydrogen sulfide emissions as much as possible for corrosion and odor control, but a chemical feed reduction 
is advisable to allow the system to operate at a pH between 8.4 and 5.6. This will have less of an impact on 
the wastewater treatment plant and still provide similar odor and hydrogen sulfide control. 
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Collection Lines and fump Stations, Continued 

Liquid wastewater analysis throughout the wastewater system indicated that the other parameters were 
typical, although sulfides in solutions were relatively high, peaking at 3.9 mg./lit at the wetwell of the 
Commercial lift station and up to 12.0 mg./lit at the discharge points. Normal ranges of sulfides in solution 
for wetwells are typically under 1.5 mg./liter, and a goal for force main discharge points would be under 5.0 
mg./liter. 

Even with these significant reductions in hydrogen sulfide concentrations due to the Thioguard, hydrogen 
sulfide levels remain very high in some locations. Additional measures probably will have to be taken to 
further control the odorous emissions, and are discussed in more detail later in the report, 

Commercial Lift Station 

Within the Commercial lift station wetwell, the hydrogen sulfide concentrations were relatively high, 
averaging 5-20 PPM with peaks of 32 PPM without the addition of magnesium hydroxide. The 
concentrations dropped to an average of under 2 PPM for the first week with chemical addition, but climbed 
as wastewater temperatures increased, with averages the second week ranging from 5 PPM to 20 PPM, with 
one unusual peak that was up to 102 PPM. This high peak most likely was due to a low pH cleaning product 
being discharged into the sewer and driving the hydrogen sulfide out of solution and into the headspace of 
the wetwell. Since the concentrations are up to 100 PPM in the wetwell, the hydrogen sulfide concentrations 
will need to be contained with a tightly sealed cover. The continued use of magnesium hydroxide to keep 
hydrogen sulfide levels and internal corrosion rates to a minimum is recommended. The location does not 
exhibit any positive pressures, but under the right ambient conditions, odors could be emitted from this 
location if not properly sealed. If odor complaints are received at this location, and sealing the wetwell is 
impractical, the installation of a small passive carbon filter could be utilized to collect and treat the odorous 
gas prior to being vented into the ambient air. If odor complaints continue after the installation of the passive 
carbon adsorber, a fan could be added to the carbon vessel to increase the negative pressure in the wetwell to 
keep odors from easily escaping into the ambient air. A packed tower odor scrubber or a biofilter can’t be 
used at this location due to the space restraints at the lift station. 

CIE Lift Station 

At the C E  lift station, most of the past effort has been to seal all the possible venting locations to control the 
hydrogen sulfide and odor releases. Based on the data and the multiple site visits, this approach seems to be 
working quite  well, although concentrations of 0.020 PPM were recorded at the fenceline on the Odalog 
monitors. These higher concentrations occurred at the hottest part of the day, each day during the first week 
of testing. After discussing the data with the manufacturer, the readings probably are not accurate as the 
instrument is unable to compensate for ambient temperatures above 110 degrees Fahrenheit. During the 
second week of testing a newer version analyzer was used at this location, and recorded only one short-term 
event. This one event is at the low detection level of the instrument and is also questionable. Handheld 
monitoring using a slightly more sensitive analyzer (Jerome 63 1X H2S Analyzer, accuracy of 0.003 PPM) 
did not record any elevated hydrogen sulfide concentrations anywhere around the CIE lift station. 
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C E  Lift Station, Continued 

Although no odors were recorded around the lift station during any of the site visits, odors could be escaping 
from the pickholes upstream of the lift station. 

Hydrogen sulfide concentrations within the collection lines and the CIE lift station wetwell were moderate to 
high. Four locations were monitored at the C E  lift station: one on the local gravity line, one at the force 
main discharge, and two on the wetwell structures within the lift station. The wetwell locations were 
relatively low in hydrogen sulfide concentrations, with levels up to 8 PPM. The incoming local gravity line, 
as mentioned earlier, had moderately high concentrations in the headspace, with peaks up to 21 PPM. The 
highest location around the C E  lift station was at the force main discharge. Peaks of 101 PPM were seen at 
this location without chemical addition, and 24 PPM with chemical addition. The magnesium hydroxide 
chemical feed site at the Commercial lift station is working well, and is providing a 75% reduction at the 
force main discharge at the CIE lift station with chemical addition. It should be noted that none of the 
concentrations recorded at either of these lift stations are unusual for a force main system. 

Hydrogen sulfide concentrations were monitored in the local gravity line and recorded peaks of 21 PPM. I 

Concentrations over 10 PPM are relatively high for an upstream gravity line. This area could be a candidate 
for chemical treatment to reduce the hydrogen sulfide concentrations going to the CIE lift station. If odors 
are still a problem in the area, Black Mountain Sewer Company (BMSC) may need to seal the manhole 
covers upstream of the lift station in the local gravity line to prevent any odors from escaping into the 
ambient air through the pickholes. A slight positive pressure (0.01 in./WC) was found around the CIE lift 
station collection lines. Under the right conditions, odors could be released through the pickholes with 
positive pressures of 0.01 in./WC. Sealing the pickholes on all of the manholes in the area is recommended 
frrst. If that proves inadequate, a small carbon adsorber with a fan could be used to provide a negative 
pressure on the upstream collection lines. As long as a chemical treatment program is in place, corrosion 
should not be a significant issue with sealed manholes. 

Containing the odors within the sewer system as much as possible is the preferred approach for this area. If 
the odors cannot be contained adequately, an odor control approach similar to the Commercial lift station 
could be used at the CIE lift station. An odor control system is already on site and could be utilized if 
containment is not feasible; but carbon would probably be a better product at this location as the odor 
removal system (Peacemaker) does emit a slight chlorine odor and is not designed to treat amine odors that 
could be present at this location. LTS recommends that in the event that an odor control system is needed, 
the media to use would be carbon. 
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Force Main Discharge Locations 

At the two locations that the force mains discharge into the gravity lines, just upstream of the wastewater 
facility, both locations have extremely high hydrogen sulfide concentrations. The force main discharge 
location at Quartz and Boulder Drive had concentrations up to 700 PPM, and the Century and Boulder 
location had concentrations over 100 PPM. Both locations also had positive pressures that tend to drive the 
odors and hydrogen sulfide concentrations out through the manhole cover pickholes. 

The solution that BMSC has been using for the Century and Boulder location is installing a carbon insert for 
odor control. If the media is changed regularly, this insert will reduce the concentrations that axe emitted out 
of the pickhole to under 1 .O PPM. Levels below 1 .O PPM would be considered low compared 80 most sewer 
systems in Arizona. This is probably the best solution for this location, although an insert that could hold a 
slightly deeper bed of carbon might be considered as a replacement to the unit that is now installed to give 
improved odor control and a longer life for the carbon. 

At the Quartz and Boulder Drive location, the odor and hydrogen sulfide concentrations are being contained 
using a sealing manhole cover. This is preventing virtually all of the odors from being released into the 
ambient air, but the downside to this approach is that the location has significant positive pressures, up to 
0.04 in./WC, and sealing the covers will force the air out to some other location, like resident vent stacks. 
Also, sealing the covers will create high corrosion rates due to the turbulence and high sulfide levels, and 
trying to contain all of the hydrogen sulfide releases. Even when Thioguard is added upstream, the turbulence 
can still strip the hydrogen sulfide out of solution. The Thioguard is working fairly well in reducing the 
releases at this location with approximately a 50% reduction, but with initial concentrations over 700 PPM, a 
50% reduction is of little help in controlling the risk of odor emissions. With the significant positive 
pressures at this location, it is likely that these odors will be driven out of' the surrounding homes' vent 
stacks. Due to this possibility, a meter was placed in a home vent stack just upstream of the Boulder and 
Quartz force main discharge location to determine if any odor was being emitted out of the local residences 
vent stacks. Concentrations of 5 PPM were recorded at the vent stack when no Thioguard was being added to 
the system. The levels dropped to under 1 PPM when the Thioguard was being added and no concentrations 
were recorded after the first day or two, but even with low concentrations of less than 1 PPM, they could still 
be an added odor source for the area. When the Thioguard feed pump was not operating, values up to 5 PPM 
were recorded out of the surrounding homes vent stacks. These concentrations could be a significant odor for 
the entire area. 

A redesign at this structure is recommended if turbulence could be reduced. Reduced turbulence would keep 
the sulfides in solution to be treated by the waste treatment facility. Even with reduced concentrations due to 
less turbulence a fan generating negative pressures will still most likely be needed at the Quartz and Boulder 
Drive location to prevent odors from being forced out the local vent stacks. 
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Force Main Discharge Locations, Continued 

There is also an additional pump station that was not evaluated called the Indian Rock Pump Station. This 
pump station discharges into the Quartz and Boulder location just upstream from the wastewater plant. 
Chemical feed could also be considered in this location if required. 

Wastewater Treatment Pacility 

Six locations were tested at the wastewater treatment facility, the main influent line, the Parshall Flume 
structiire, the headworks building, the splitter box, the old influent box, and the aeration basins influent. Most 
of the locations had relatively high hydrogen sulfide concentrations, over 10 PPM. 

The influent locations, Parshall Flume, and headworks locations are seeing concentrations that are being 
carried downstream from the Boulder and Quartz Drive location. Slightly reduced concentrations were 
recorded within the treatment facility. The Thioguard is still helping at the plant, but the levels at the three 
in-plant locations were still significant. Additional hydrogen sulfide is being released at the splitter box and 
at the influent to the aeration basins and this is not related to the releases upstream at Boulder & Quartz 
Drive. The old splitter box was also evaluated and had low concentrations of hydrogen sulfide, and if sealed 
properly this location is really not a significant odor source. 

Concentrations up to 120 PPM were seen at the influent location, but dropped to under 25 PPM within the 
plant. Still, with concentrations in the 10-25 PPM range, all of the locations will need to be treated. Currently 
the only locations that are receiving treatment are at the headworks, the splitter box and the influent to the 
aeration basins. Even though these locations are being treated with the existing odor control system (carbon 
adsorber), the influent to the aeration basins has significant gaps in the covers. This makes it difficult to 
contain the odors for treatment. LTS recommends that this area’s covers be better sealed, and additional 
airflow is also recommended to increase the negative pressure on the basins to prevent any odors fiom 
escaping into the ambient air. 

The Parshall flume and the influent line are currently not being treated. LTS recommends air treatment at 
these locations by extracting the odorous gas out of the structures with fiberglass ductwork and a fan, and 
treating the odors with an improved odor control system. 

. 

The headworks at the facility should be the focus of improved odor control. The concentrations in the room 
were up to 13 PPM and averaged over 4 PPM. This is not a significant amount of hydrogen sulfide, but other 
compounds that are odorous were recorded at this location. Concentrations of 1-5 PPM ammonia were 
recorded in the headworks in addition to the hydrogen sulfide. An improved odor control system would 
improve the negative pressure in the headworks and keep the odors from occasionally escaping into the 
ambient air 
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The Odalog hydrogen sulfide monitors placed at the fenceline did not indicate that any significant amounts 
of hydrogen sulfide were being released into the ambient air; but testing with the Jerome 63 1X indicated that 
concentrations up to 0.024 PPM were occasionally being released at the fenceline. When the Porta-John was 
replaced at the facility, the spikes increased to over 0.030 PPM for the short duration they were on site. The 
County’s limit is an average of 0.030 PPM for 30 minutes at the fenceline. This is a relatively loose 
specification, and it is recommended that BMSC have a goal of keeping the fenceline concentrations under 
0.008 PPM in the future to prevent odor complaints. The reason LTS recommends that a target of 0.008 PPM 
be implemented is that based on a 1979 study performed by the California Air Resources Board, which 
found that 87% of people could detect a rotten egg odor from hydrogen sulfide at 0.008 PPM. It also stated 
that at 0.040 PPM, or five times the odor threshold, most people considered the odor a nuisance. This report 
is how the 0.030 PPM standard was derived in California and in Maricopa County. 

Current fenceline odors at the facility are most likely from fugitive emissions due to a lack of negative 
pressures, mostly on the aeration basin influent areas. Other reduced sulfur odors are also typically found as 
part of the odor emissions and common in most wastewater treatment processes. Low level amines were also 
recorded at the headworks. 

I 

Wastewater Treatment Facility, Continued 

The carbon adsorber odor control system was tested for removal efficiencies, and is performing well while 
treating the odors from the three locations it is extracting air from. Testing of the carbon adsorber indicated 
that the system is working to specifications with the new carbon that was installed earlier in the year. LTS 
never recorded any outlet results over 0.003 PPM out of the stack of the carbon adsorber during the two-hour 
test. 

Even though the outlet values were very low, the negative pressure was almost zero at each of the locations 
from which the carbon adsorber is collecting odorous gas. Without the proper amount of negative pressure 
(> -0.02 in./WC) at the odorous locations in the plant, there is a risk that, under the right ambient conditions, 
significant odors could be released in to the ambient air. 

Other Odor Sources 

Other odor sources were found during the study that could have occasional impacts on the locations, such as 
Porta-Johns located at the treatment facility and at the CIE lift stations. Southwest Gas was also replacing 
some of the gas mains in the area, presumably because of gas leaks. Natural gas is odorless, so the gas 
companies add an odorant at the distribution center, which is also a reduced sulfur compound called 
mercaptan. Mercaptans have a similar smell to hydrogen sulfide, and can often be interpreted as a sewer odor 
by some people. Other odors were also noted at the Commercial Lift Station that is clearly being emitted 
from the local restaurant grease traps. These emissions can often be very odorous, and also contain a large 
percentage of hydrogen sulfide. It is common for many people to interpret the grease traps odors as a sewer 
odor as they are very similar in nature and smell. 



Black Mountain Sewer Company 
BMSC Collection and Conveyance System and the Boulders WRF Phase 2 Report 
Executive Summary 

Page 8 
~ 2 a t o 4  

Recommendations 

The short-term improvements that Black Mountain Sewer Company made as part of the Phase 1 review were 
correct, but to completely eliminate the odors 99% of the time at the wastewater treatment facility, a larger 
odor scrubber is recommended, in the range of 5,000 -10,000 CFM, with an additional stage for ammonia 
remoual, and a final-stage carbon polisher. Airflows with a 5,000 -10,000 CFM system would increase the 
negative pressure in the headworks, splitter box and aeration basins, and to provide negative pressures at the 
Parshall Flume and in the influent line, which is not being addressed with the current carbon adsorber. 

It is also recommended that the discharge location at Quartz and Boulder Drive be redesigned to reduce 
turbulence at this location. This could be part of the odor control improvement project at the plant, by 
creating a wetwell structure just to the North on the easement. The new odor control system would draw 
from this location along with the headworks, Parshall Flume, splitter box and aeration basins. The new 
collection structure would be designed to focus on a reduction in liquid turbulence and air extraction. 

I 
i Black Mountain Sewer Company should continue to add Thioguard at the Commercial lift station for 

hydrogen sulfide control, and may consider adding an upstream chemical feed site for the gravity portion of 
the CIE lift station. At the Commercial lift station, the only improvement recommended at this location is to 
continue sealing the wetwell 100% to contain any odors that may be present in the wetwell. 

LTS is recommending that a packed tower odor scrubber be installed with a 16” to 20” duct running out to a 
new junction structure to create a negative pressure at this location. The odors would be treated with a three- 
stage packed bed odor control system located at the treatment facility, and a carbon follower. The existing 
unit may be used as part of the polishing stage after the packed tower odor scrubber. An additional carbon 
unit would be required to handle the additional airflow. 

Also, at the wastewater treatment facility, a continuous hydrogen sulfide monitor is also recornmended to 
monitor the operation of the new odor control system and to alert the operators of any potential scrubber 
problems prior to receiving odor complaints. The only system on the market for this application that can read 
part-per-billion concentrations is the Sycamore Technologies system. This option should be evaluated to see 
if it would assist the facility in catching odor emission problems before they get to the surrounding 
community. 
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AFFIDAVIT OF JONATRAN PEARSON 

STATE OF ARIZONA ) 
) ss. 

COUNTY OF MARTCOPA ) 

T, Jonathan Pearson, being first duly sworn upon his oath, deposes and says: 

1 I am the Town Administrator fix the Town of Careffee (the “Town”). 1. have held 

this position since 1987, My official duties include coordination and administration of day- 

to-day activities of the employees of the Town. 

2. As Town Administrator, I actively participate in the Town’s decision making 

process and dealings with Black Mountain S e w e r  Company (“Black Mountain Sew&’). 

3.  T am aware that residents of the Town from the Careffee Inn Estates and Boulders 

Development subdivisions haw complained of odors corning from the Black Mountain 

Sewer system. 

4, I have read the Ailidavit o f  Stan Francom submitted herewith and agree with the 

descriptions and conclusions contained therein, 

5. The Town has offered to fiind and install equipment on a test basis to reduce the 

odors experienced by residents of the Boulders Development subdivision as suggested. in 

reports prepared by Carter Burgess and Lamb Technical Services, Inc. (LLLTS’) addressing 

the odor problems mcountmd in these weas. The Carter Burgess and LTS reports are 

included as exhibits to the M d a v i t  o f  Stan Francom. 

6. Black Mountain Sewer rejected any and all such offers from the Town to fund and 

i n m d  equipment on a test basis to reduce the odors experienced by widents of the 

Boulders Development subdivision. 
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made an effort to reduce thc odor problems encountered by the residents o f  the Caref-ree Inn 

Estates and Boulders Development subdivisions, but residents in thae subdivisions continue 

to complain about odor problems, The Carter Burgess and LTS reports sugest a number o f  

potential capital projects that may reduce the odor problems. Thc Town's position is that B 

rate increase for Black Mountain Sewer is only appropriate if Black Mountain Sewer 

devises a plan to implement at Icast the most critical capital improvements as suggested by 

Grtcr Burgess and LTS to eliminate the odor probkms and such capital improvement costs 

are considered as a component of any rate increase sought by Black Mountain Sewer. 

T declare under penalty of perjury that the foregoing is true and correct 

Dated this 9 day ifMarch, 2006. 

ED A W  SWORN to before me 
, 2006. this svssc5P 0 I day o f , t ' V ~ ~  LSh 

My Commission Expires; 

la- 7-aib 
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AFFIDAVIT OF JASON C. BETHKE 

STATE OF ARIZONA 1 
) ss. 

COUNTY OF MARICOPA ) 

I, Jason C. Bethke, being first duly sworn upon h s  oath, deposes and says: 

1. I am a Registered Professional Engineer. My certificate number is 33976. 

2. Under my direction and review, a report was prepared for the Town of Carefree 

entitled Odor Control Review and Recommendations dated October 2004 (the “Report”), 

attached hereto as Exhibit A. The report was prepared while I was employed by Carter 

Burgess as a civil engineer. 

3. I am prepared to testify before the Arizona Corporation Commission regarding the 

contents, analysis, conclusions, and recommendations contained in the Report. 

4. My C.V. is available upon request. 

I declare under penalty of perjury that the foregoing is true and correct 

Dated this q& day of March, 2006. 

&/m L f i a  
Jhon C. Bethke 

S U B S P  ED AND SWORN to before me 
this 7 @ dayof.?%hd- ,2006. 

, , , . . . . . . ...._ 

My Commission Expires: 

40791 1.1\16701-000 (3/9/2006) 
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Odor Con t ro l  R e v i e w  and Recommendat ions 
Town of Caref ree  

The Town of Carefree has held discussions with Black Mountain Sewer Company 
(BMSC) regarding sewer odors in their community. In response to numerous resident 
complaints, BMSC contracted LTS, Inc. to provide an odor study of their collection and 
treatment system. The LTS study focused on levels of hydrogen sulfide at known 
problem spots within the BMSC system. Based on the study, BMSC submitted an 
action plan to the Town of Carefree for approval. The report briefly addresses methods 
of controlling odors, but does not recommend permanent solutions to stop the creation of , 

I odors at the source. 

The Town of Carefree is concerned that the LTS recommendations and subsequent 
BMSC action plan do not represent a definite solution to the Town’s odor problem. This 
study is meant to supplement the LTS report by providing a comprehensive analysis of 
the available means for preventing, treating and controlling sewer odors in the BMSC 
system. The main areas of concern, shown in Figure 1 , include: 

0 

The Commercial Lift Station and surrounding area; 
The Carefree Inn Estates (CIE) Lift Station and surrounding area; 
The Discharge Manhole near the Intersection of 6oulder Drive. and Ironwood 
Road; and 
The BMSC Water Reclamation Facility (WRF) in the Boulders Community. 

The Commercial lift station receives sewage from downtown area residences and 
businesses. The sewage flows through a septic tank 
and two manholes upstream of the lift station, 
causing an increased retention time in the system. 
The sewage is then pumped through two force mains 
(one 4-inch and one 6-inch) to the CIE lift station. 
The design flow rate of this pump station is 200 
gallons per minute (gpm) as shown on the map 
provided by BMSC. As noted in the LTS study and 

shown in the photograph to the right, n,umerous Additional Odor Sources at 
Commercial Lift Station additional odor sources surround the lift station, 

including a grease trap and dumpster. 

As with the Commercial lift station, the wet well at CIE is preceded by a 1000-gallon 
septic tank and an 8-ft diameter x 12-ft deep manhole directly upstream. In addition to 
receiving flow from the dual force mains, the CIE lift station collects sewage from the 
Carefree Inn Estates and the Carefree Airport. The combined sewage is then pumped 
through dual 6-inch force mains to a manhole near the intersection of Ironwood Road 
and Boulder Drive in the Boulders Community. Flow exiting this manhole travels by 
gravity to the BMSC WRF located off Boulder Drive, west of Staghorn Lane. The 

Page 1 
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O d o r  Cont ro l  R e v i e w  and Recommenda t ions  
T o w n  of C a r e f r e e  

design flow rate of the CIE lift station is 250 gpm with one force main open, and 440 gpm 
with two as shown on the map provided by BMSC. Currently, both force mains are 
operational. 

Figure 1 : Location Map 
I 
! i I  

Scale: 1” = 1000’ 



Odor Con t ro l  R e v i e w  and Recommendat ions  
T o w n  of C a r e f r e e  

II. Sewer Odors: Types and Causes 

All wastewater collection, conveyance and treatment facilities have the potential to emit 
bothersome odors. The anaerobic conditions associated with collection systems and 
primary treatment makes these portions of the system particularly problematic. Sulfate- 
reducing bacteria thrive in anaerobic environments, where no dissolved oxygen is 
available for respiration. These bacteria use the sulfate ion, which is naturally abundant 
in most waters, as an oxygen source for respiration. The byproduct of this activity, 
highly corrosive hydrogen sulfide gas (H2S), has a strong rotten-egg odor. The gas is 
released to the atmosphere in areas such as wet wells, manholes and headworks 
facilities. 

In collection systems, most sulfide generation occurs in the slime layer on the pipe wall 
or in sludge deposits on the pipe invert. The contribution of sulfide from the bulk liquid is 
relatively small. If the wastewater contains dissolved oxygen (DO), an aerobic slime 
layer exists closest to the bulk wastewater. Therefore, even if sulfide is generated in the 
anaerobic layer closer to the pipe wall, it is biologically oxidized as it passes through the 
aerobic layer. However, if this aerobic layer does not exist, as in the case where 
wastewater contains little or no DO, sulfide can diffuse into the bulk wastewater. 

Odor is measurable using objective, scientific methods. Four objective parameters of 
perceived odor include concentration, intensity, persistence and character descriptors. 
Additional measurable but subjective parameters of odor perception include hedonic 
tone (pleasantness vs. unpleasantness), annoyance and strength. These parameters 
are subjective because they are reported by individuals who must rely on their 
interpretation of word scales and their personal feelings, beliefs, memories, experiences 
and prejudices. Guidelines and legal definitions of subjective odor parameter scales can 
often assist individuals in reporting observed odor; however, the nature of these 
parameters remains subjective. The values presented in Figure 3 are commonly used to 
describe levels of human exposure to H2S. 

Page 3 



I 

O d o r  C o n t r o l  Rev iew a n d  R e c o m m e n d a t i o n s  
T o w n  o f  Carefree 

Figure 3: Hydrogen Sulfide Concentration Scale 

As shown in Figure 3, the LTS study cited the H2S nuisance level as 0.04 ppm; however, 
the recognition level is an order of magnitude lower. Due to the subjective nature of 
individual response to odor stimuli, it is difficult to determine what level of prevention and 
control will be sufficient to satisfy the community. It is possible that an emission that 
meets county standards could result in an odor complaint. The goal of the Town of 
Carefree is not to reach a predetermined H2S level, but to maintain a sewer system that 
results in no resident complaints. Therefore, this study will present odor control 
measures in order of cost and ease of implementation, under the premise that if BMSC 
succeeds in eliminating further complaints after instituting one or more of the 
recommended measures, more costly methods may not be required. 

In addition to H2S, several other odor-producing compounds exist in typical wastewater. 
These include organic sulfides; mercaptans; nitrogen compounds including ammonia 
and amines; acids such as acetic and butyric; and acetaldehyde. Not all odor control 
technologies are efficient at removing the full array of odor-producing compounds. This 
study will focus primarily on odor control technologies for H2S removal, since this was 
determined to be the main problem in the LTS study. Where available, information 
regarding removal efficiencies of other compounds will be cited for specific odor control 
technologies. 

- 

Retention Time 
H2S production requires an anaerobic environment, typically resulting from long retention 
times in the collection system. The length and design of the BMSC collection system 
make it particularly susceptible to these anaerobic conditions. Identified main 
contributors to the creation of H2S in the BMSC system are: 

The existence of upstream septic tanks at the two largest lift stations; 
The existence of one or more manholes upstream of these lift stations; 



t Odor  C o n t r o l  Review and Recommendat ions  
T o w n  of C a r e f r e e  

The long pump cycle times; and 
The dual force mains leaving both pump stations. 

Septic tanks are anaerobic digesters by design. As shown in Figure 2, in a typical 
domestic application, the tank would accept raw sewage from the house; over time the 
sludge settles out and the scum floats to the top, leaving a clarified effluent. The sludge 
and scum are retained for further treatment. The issue that arises from the presence of 
a septic tank in the collection system is that it yields anaerobic sewage. Furthermore, it 
is likely that the septic tanks upstream of the pump stations are full of sludge, so that 
anaerobic sludge is flowing into the pump station, rather than clarified liquid. 

Figure 2: Typical Septic Tank Installation 

From Septic Information Website (http:l/www.inspect-ny.com/septbook.htm) 

In addition .J the retention time provided by a septic tank, the Commercial lift station 
combines the wet well and two upstream manholes, resulting in increased retention time 
between pump cycles. A manhole is also located upstream of the CIE lift station. The 
long residence time created by the additional manholes and septic tanks results in an 
anaerobic environment a n i  sewage high in H2S concentration. The manholes also 
provide additional areas for the hydrogen sulfide gas that is generated to escape to the 
atmosphere. 

Lift station pumps are designed based on peak flow, wet well capacity and allowable 
pump cycle time. The pump cycle time is the time between pump starts, or the time it 
takes the wet well to fill plus the time it takes the pump to empty it. Typical pump cycle 
times are 4 to 6 minutes, or 10 to 15 cycles per hour. Longer pump cycle times are 
desirable because they result in longer pump life and lower electrical costs. However, in 
wastewater applications, it is ideal to use the shortest pump cycle time recommended by 
the pump manufacturer to cut down on the wet well residence time and the potential for 
anaerobic conditions. While observing the CIE lift station, a pump run time of 3 minutes, 
40 seconds was noted. Based on a design pumping rate of 440 gpm, over 1600 gallons 
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of sewage must accumulate in the wet well and upstream manhole between pump 
cycles. During periods of low flow, this provides more than sufficient time for the sewage 
to turn septic. 

All force mains in a sewer collection system should be designed to provide velocities 
between 2 and 5 feet per second (fps). Velocities below 2 fps allow solids in the 
pumped fluid to settle out. Based on the design pumping rates at the Commercial and 
CIE lift stations, the velocity from Commercial to CIE is 1.1 to 2.5 fps, and from CIE to 
the effluent manhole is 2.5 fps. As shown in Figure 1, each of the force mains from the 
Commercial to the CIE lift station is approximately 3,500 feet long. From CIE to the 
effluent manhole, the force mains are approximately 6,000 feet long. Based on capacity 
of the force mains', the Commercial lift station must pump 7,420 gallons before the lines 
discharge into the CIE station. The pumps must cycle over 10 times' for the flow to 
reach the CIE station, therefore, the retention time in the force main is well over two 

At least 17,640 gallons (or 11 pump cycles) must be pumped from the CIE lift 
station prior to exiting the force mains; resulting in a mean residence time in excess of 
two hours. 

As verified by the LTS study, the long residence times observed in the BMSC collection 
system, which are exacerbated by the four items discussed above, result in 
exceptionally high H2S levels. At the Commercial lift station, H2S levels reach 102 parts 
per million (ppm); the CIE. lift station reaches 101 ppm H2S with no chemical addition at 
the Commercial lift station, or 24 ppm with the addition of Thioguard. Hydrogen Sulfide 
levels at the force main discharge location were found to be 700 ppm. 

Reducing retention time in a collection system is not always feasible; therefore several 
odor control technologies exist. 

111. Primary Types of Odor Control Technologies 

The many technologies available to control odors from wastewater collection and 
treatment systems can be divided into two categories: vapor-phase and liquid-phase. 
Vapor-phase technologies are used to control odors in air or gas, and are typically used 
in point source applications including wastewater treatment plants and pump stations. 
Liquid-phase technologies are used to control odors in- wastewater and typically are 
used in collection systems where controlling odors and corrosion over a widespread 
area is necessary and multiple-point odor control may be required. 

' A 4-in force main has a capacity of 0.65 gallons per linear ft; a 6-in main has a capacity of 1.47 gallons per linear ft. 

3Assumes pump cycle time of 11 minutes 
Assumes a pump run time equal to CIE Lift Station (3.67 minutes) 
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A. Liquid Phase Odor Control Technologies 

Liquid-phase odor control technologies include pH adjustment, air and oxygen injection, 
chemical oxidation, nitrate additions, iron salts and biological controls. A discussion of 
each of the methods follows, including maintenance and performance issues. 

1. pH Adjustment 

The pH of wastewater has an important role in determining the amount of H2S gas 
available for release to the atmosphere. At pH 6.0, over 90% of dissolved sulfide is 
present as dissolved gas; at pH 8.0, less than 10% is available as gas. Therefore, a 
decrease of one pH unit can significantly increase the release of H2S gas, causing odor 
and corrosion problems. There are two approaches to controlling pH in sewer collection 
systems. One approach involves continuous pH adjustment to hold H2S in solution; the 
second involves using intermittent slug doses of caustic to inactivate the slime layer and 
minimize sulfide generation. 

Several base chemicals can be used to provide continuous pH adjustment, including 
calcium hydroxide or lime (Ca(OH)2), magnesium hydroxide (Ms(OH)~), and sodium 
hydroxide or caustic (NaOH). Studies have shown that the less soluble characteristics 
of magnesium hydroxide result in a timed-release effect that is particularly valuable in 
collection system applications. BMSC is currently applying magnesium hydroxide 
(Thioguard) at the Commercial Lift Station. The 
product is effective as long as the increased pH in 
the wastewater is maintained. As additional flows 
are encountered, including the CIE lift station where 
gravity mains from the airport and Carefree Inn 
Estates also feed the wet well, the pH is reduced, 
thereby decreasing the effectiveness of the chemical 
addition. Chemical Addition Equipment at 

the Commercial Lift Station i 

Periodic slug dosing with caustic can effectively remove all sulfide forms. It is not added 
to shift the equilibrium, but to kill the biological slime layer that reduces sulfate to sulfide. 
Exposure to high pH levels will destroy the slime layer and cause it to slough. The slime 
layer will immediately begin to reform, but it may take days or weeks to reach full sulfide 
production again. The time required for slime layer regeneration after slug dosing is a 
function of pH, temperature and time of contact. 

Lime and sodium hydroxide are the typical chemicals of choice for slug dosing due to 
their quick solution time, which maximizes contact time. Caustic slugging can adversely 
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affect pH-sensitive treatment processes and effluent discharge limits, necessitating 
equalization basins to receive the caustic slug for slow release to the treatment facility. 
Because of this added maintenance requirement, caustic slugging is not used as often 
as continuous dosing, and is not recommended for the BMSC system. 

2. Air and Oxygen Injection 

Most odor production in wastewater can be prevented if a minimum DO concentration of 
0.5 to 1.0 mg/L is maintained. As previously discussed, because it is difficult to maintain 
oxygen concentrations naturally, supplemental sources of oxygen may be used. 
Wastewater oxygen levels may be increased through the addition of air, oxygen or 
chemicals containing bound oxygen, such as nitrate (NO3) or hydrogen peroxide (H202) 
(see Chemical Oxidation and Nitrate Addition, below). 

Air is a readily available source of oxygen that has been used to successfully control 
odors in gravity sewers and force mains. Air will not completely dissolve in water at 
normal pressures, resulting in the release of some residual gases. If odorous 
compounds are present in the wastewater at the point of ajr injection, odors will diffuse 
into undissolved air and escape to the atmosphere, sometimes causing increased odor. 
Depending on the method of air injection, turbulence can also release odors, thereby 
worsening the problem. Due to this potential to intensify odor production, the addition of 
air for odor control is not recommended for use in the BMSC system. 

The addition of pure oxygen to improve DO levels and reduce odors has been in use for 
over 20 years. Oxygen has a major advantage over air when added to wastewater 
because it is five times more soluble in water, resulting in a smaller volume of gas 
required to achieve equal oxygen transfer. Reductions in biocheinical oxygen demand 
(a measure of oxygen being consumed by microorganisms breaking down organic 
matter) have also been reported following installation of oxygen injection equipment. 
Oxygen can either be generated on-site for requirements greater than 2,000 pounds per 
day (Ib/d) or purchased commercially and delivered by truck for lesser quantities. 

3. Chemical Oxidation 

Chemical oxidants attack and destroy odor-causing compounds through chemical 
reactions. Although some of the chemicals in this category contain oxygen as part of 
their molecular structure, their primary action is to chemically react with the odorous 
compound in the dissolved form rather than release oxygen for use by bacteria. 
Chlorine, hypochlorite and hydrogen peroxide are examples of chemical oxidants. 
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Chlorine is relatively inexpensive and powerful, and the necessary equipment to 
administer it is widely available. It is obtainable as pure gas, hypochlorite solution, or 
hypochlorite granules or tablets. Chlorine gas is commonly used at wastewater 
treatment facilities for disinfection, but storage and handling requirements make it less 
desirable for collection system odor control. Hypochlorite solutions are much safer to 
use for collection system applications and the equipment is relatively simple to operate 
and maintain. Negative aspects of chlorine addition include its indiscriminate oxidation 
of any reduced compound in wastewater, necessitating overfeeding to ensure complete 
sulfide oxidation (typically 5 to 15 parts chlorine to each part sulfide). Depending on 
point of application and dosage, chlorine can kill organisms beneficial to wastewater 
treatment processes, resulting in process upset. Also, the reaction between chlorine and 
wastewater can produce potentially toxic and carcinogenic. compounds, which may 
impart their own objectionable odors. 

Hydrogen peroxide is commonly used to oxidize H2S to sulfur or sulfate depending on 
the pH of the wastewater. Most wastewater applications theoretically require I part 
peroxide per part hydrogen sulfide; however, like other oxidants, peroxide reacts with 
other organics in the wastewater, so higher dosages (typically 2 to 4 parts peroxide to 1 
part sulfide) are required. Peroxide is fast-acting, making it suitable for injection 
immediately upstream of problem locations. However, it is also quickly consumed, 
requiring multiple injection sites for treatment in collection systems. The maintenance 
and repair of H202 systems require special training; therefore, feed systems are often 
contract-operated by suppliers. 

4. Nitrate Addition 

Nitrate addition controls sulfide through two reaction mechanisms: prevention and 
removal. Nitrate is added to fresh wastewater as a substitute source of oxygen, 
preventing the reduction of sulfate to sulfide. Anaerobic bacteria responsible for odor 
and sulfide generation use dissolved oxygen, nitrate and sulfate as oxygen sources, in 
that order of preference. Dissolved Oxygen and nitrate, available in minimal quantities in 
typical wastewater, are quickly depleted, allowing bacteria to consuming oxygen from 
sulfate and causing odor and corrosion problems. When nitrate is added to wastewater, 
the bacteria consume it instead of sulfate, resulting in the production of nitrogen gas 
rather than sulfide. 

Nitrate can also be added to wastewater to remove dissolved H2Sby a biochemical 
process, which converts the sulfide to sulfate. The nitrate supplies oxygen to bacteria 
present in wastewater to metabolize H2S. The removal reaction is a biochemical 
process, and as such, may require a reaction time of one to two hours for optimum 
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performance. ' However, the removal mechanism requires one-third the amount of nitrate 
as the prevention mechanism. Due to its long reaction time, nitrate addition for sulfide 
removal may be ideally suited for BMSC collection system application. 

Nitrate is typically available as an aqueous solution of calcium nitrate containing varying 
concentrations of nitrate-oxygen. Nitrate is one of the safest sulfide control chemicals to 
handle, with most nitrate salt solutions considered to be nonhazardous substances. 
Nitrate can be injected into force main discharges or directly to pump station wet wells. 

5. Iron Salts 

Iron salts combine with dissolved sulfide to form relatively insoluble precipitates. The 
precipitates are black or reddish-brown floc particles that do not deposit in the collection 
system, but readily settle with other solids at the treatment plant. Four types of iron salt 
solutions are commercially available: ferrous sulfate, ferrous chloride, ferric sulfate and 
ferric chloride. The addition of sulfate-based salts is typically not a concern in 
wastewater systems because sulfate is present in excess and sulfide generation is not 
increased significantly. The amount of ferric (Fe"') salts required for reaction with 
sulfide is typically slightly less than the amount of ferrous (Fe") salts required to 
precipitate an equal amount. 

Iron salts are fast-acting and may be injected just upstream of a treatment plant to 
remove sulfide before the headworks facility, or added upstream in the collection system 
to realize greater odor and corrosion control. Unlike oxidants, iron salts do not react with 
organic materials in the wastewater; therefore, they can be overdosed at one upstream 
location to treat long stretches in a collection system. Regardless of the amount added, 
iron precipitates will remain suspended in the collection system, and will not form 
deposits. The iron precipitate adds to the overall solids production at the treatment 
facility, with the volume dependent on the amount of sulfide treated. The increase in 
solids generation typically does not exceed 5% of the plant's overall solids production. 

Ferrous sulfides have been shown to only allow control of H2S to 0.05 to 1 mg/L. In 
most cases, this level of treatment is satisfactory to prevent odors and corrosion; 
however, in areas of turbulence, H2S release may still be a problem. Furthermore, in 
areas of pH depression, such as anaerobic waste streams in which the pH drops below 
6.5, ferrous sulfide partially dissociates and may release sulfide to the wastewater. 
Since areas of turbulence (such as drop manholes and force main discharges, and 
dilution of high-pH flows from the Commercial lift station with low-pH anaerobic flows) 
are believed to be occurring at the CIE lift station, the addition of iron salts is not 
recommended without further testing to verify satisfactory pH values. 

Page 10 



Odor C o n t r o l  Review a n d  Recommenda t ions  
T o w n  o f  C a r e f r e e  

6. Biological Controls 

Numerous biological controls on the market are purported to control sulfide and odor in 
collection systems. One available product alters the metabolism of the existing bacteria 
in the slime layer, so they no longer reduce sulfate. The product is only effective as a 
preventive measure, and has therefore been applied in conjunction with nitrates to 
perform removal. Other products composed of specially developed bacteria that are 
intended to replace the existing bacterial slime layer have not been shown to provide 
effective treatment in full-scale applications. Due to the experimental nature of biological 
controls, they are not recommended for use in the BMSC system, without full-scale 
testing prior to implementation. 

B. Vapor-Phase Odor Control Technologies 

Liquid-phase treatment can significantly reduce sulfide formation and release in 
collection systems; however, in highly turbulent locations, even trace amounts of sulfide 
can yield H2S concentrations high enough to cause odor and corrosion issues. 
Treatment units include packed tower scrubbers, activated carbon units, biofilters and 
ionization. Considerations for residential areas include noise reduction for fans and 
pumps and shorter stacks to maintain visual aesthetics. 

I. Packed Tower Scrubber 

Packed tower scrubbers have been used for numerous applications and have 
demonstrated good performance. They offer high-efficiency removal in a compact 
footprint, and several manufacturers provide low-profile systems ideal for residential 
applications. Disadvantages for wet scrubbers include the use of chemicals and potable 
water, which require additional space and maintenance considerations such as chemical 
storage tanks, pumps and drive space for delivery trucks. Due to the increased 
maintenance requirements associated with this type of vapor-phase treatment, packed 
tower scrubbers will be considered mainly for use at the BMSC WRF. 

2. Activated Carbon Units 

Activated carbon units are well-suited for many treatment and collection system 
applications. Although larger than wet scrubbers, they do not require chemicals, 
resulting in a similar overall footprint. Because no chemicals are involved, fewer security 
concerns arise from outdoor installation of carbon units. Carbon inserts are available for 
manholes, but are only suitable for low strength odors due to the small amount of 
carbon. A major maintenance concern associated with carbon units is the rapid media 
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depletion that results at high H2S levels. An available water washable media is projected 
to last over two years at H2S levels of I O  ppm; however, regeneration is required every 
six months. The vendor has developed a replaceable canister system that allows for 
sequential washing, while the remaining units are still in service. The low pH discharge 
of the canister unit is a concern for collection system applications, requiring 
neutralization to avoid damage to pipelines during low flow periods. A low cost 
neutralization system has been developed to address this concern. 

3. Biofilters 

Traditional biofilters require considerably lower velocities than wet scrubbers and carbon 
units, and therefore occupy a larger footprint. Where adequate space is available, 
biofilters offer simple operation with no chemical addition, low operation costs and no 

hazardous materials to dispose. However, 
biofilters carry an intrinsic earthy odor, 
which may be detected by nearby residents. 
Several vendors have developed enclosed 
systems that may be better suited for 
collection system applications and 
treatment works located in residential 
areas, such as the BMSC WRF. The units 
have a high-velocity stack discharge, so 
any residual odor is well dispersed. 

View of nearby residence from 
BMSC WRF Aeration Basins 

4. ionization 

ionization technology involves the use of ion 
tubes  with an alternating current to produce 
negative and positive ions and form clusters of 
oxygen molecules. While other vapor-phase 
technologies treat the exhaust air prior to 
discharge, ionization treats the supply air. The 
ionized air disassociates a variety of gaseous 
compounds and has been shown to effectively 
treat H2S, ammonia and a wide range of other 
odorous compounds. Benign end products 

CIE Lift Station with Residence in 
Background 

such as carbon dioxide, nitrogen and water 
vapor are formed. Typical treatment involves injecting enough treated air to form a layer 
above the foul air in wet wells and manholes. Ionization tubes require cleaning once 
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every two to three months. Reported case studies include installation of an ionization 
system at a pump station within 50 ft of a residence, which produced consistent odor 
complaints prior to installation. No odor incidents have occurred since system startup, 
indicating this technology might be helpful for the BMSC system. 

IV. Proposed Odor Control Projects 

Following completion of the LTS study, BMSC submitted an action plan to correct the 
sewer odor issue to the Town of Carefree. The action items include the following: 

Water Reclamation Facility 
o Install Fan Cover 
o Install Louvers 
o ~ Install New Grating 
o Install Sound Material 
Sage Brush Lift Station 
o Install Chemical Feed 

Although these actions will help to reduce the odors emitted from the collection and 
treatment system, they do not represent all items covered by the LTS study. Based on 
the findings of this report and the I T S  study, Carter & Burgess has prepared a list of 
proposed odor control projects. The projects are categorized as general, preventive 
measures, liquid phase treatment and vapor phase treatment. Approximate 
implementation costs are provided with each project description. 

0 General 

o G I  - Community Feedback Website 
Create and maintain a website at which Town of Carefree residents can 
view information about causes of sewer odor; current odor control 
projects in the community; and measures accomplished to date. The 
website should include a form that residents can complete and send 
electronically to issue a complaint. The form, should contain the date, 
time, nature and location of the odor, and the complainant’s name, at a 
minimum, and should be routed to BMSC and the Town Council. 
Keeping the community informed of improvement measures and 
providing a constructive means of informing BMSC of problem spots 
will facilitate better relations between BMSC and the community. 
Implementation Cost: $20,000 
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0 Preventive Measures 

o PI - Grease Trap Policy and Enforcement 
Institute a policy under which all restaurants are required to maintain a 
grease trap. This will reduce the amount of grease dumped into the 
sewers, thereby reducing secondary odors and pipe cleaning costs. 
Implementation Cost: $4,000 

o P2 - Sewer Cleaning Program 
Institute a regular sewer cleaning program in which all pipes in the 
collection system are jetted. This will reduce sewer odors by eliminating 
the slime buildup on the pipe wall. 
Implementation Cost: $6 per linear foot of pipe 

o P3 - Demolish Septic Tanks and Manholes at Lift Stations 
Replace the septic tank and manholes upstream of the Commercial and 
CIE lift stations with pipe. Demolition of the septic tanks will remove a 
major contributor to anaerobic conditions in the collection system. 
Removal of the manhole(s) will reduce the effective size of the lift 
station wet well, reducing hydraulic residence times. Both actions will 
result in less potential for the sewage to turn septic and produce H2S 
odors. 
Implementation Cost: $200,000 

o P 4  - Redesign Lift Stations 
Redesign the Commercial and CIE lift stations, including cleaning and 
plugging one of the force mains exiting each pump station (447 leaving 
Commercial and 6-inch leaving CIE); modifying the wet well size and/or 
level controls to reduce residence time; and replacing the pumps to 
decrease pump cycle time. These actions will reduce retention time in 
the wet wells and force mains, thereby decreasing the likelihood of 
sulfide generation. 
Implementation Cost: $500,000 

7 1! 
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o P5 - Collection System Capacity Evaluation 
Prior to performing any additional reconstruction within the collection 
system, a system-wide capacity evaluation should be performed to 
resolve conflicting capacity information cited in correspondence 
between the  Town of Carefree and BMSC (see Appendix 8). The 
capacity evaluation will verify any locations experiencing siphons or 
surcharging of gravity mains, and confirm which portions of the system 
are producing odors due to turbulence and other rectifiable design 
features. This evaluation will validate the  necessity of the following 
proposed action items: 

n Redesign influent manhole at Quartz Drive and Boulder Drive to 
eliminate turbulence causing the  escape of H,S; 
Redesign gravity line and discharge manhole at Ironwood Road 
and Boulder Drive to prevent surcharging lines and positive 
pressures; and 
Extend CIE force main to plant to eliminate odor issues at 
discharge manhole at Ironwood Road and Boulder Drive. 

Implementation Cost: $1 50,000 

0 Liquid Phase Treatment 

o L1 - pH Control 
Add Thioguard (Magnesium Hydroxide) to CIE and discharge manhole 
at Ironwood Road and Boulder Drive intersection. Maintaining a pH of 
8.3 to 9.0 in the sewer will keep over 90% of present sulfide in 
suspension, reducing H2S odors. 
Implementation Cost: $50,000 capital cost + $45,000 annual cost 

o L2 - Preventive Nitrate Addition 
Add calcium nitrate feed at the  Commercial lift station, causing 
anaerobic bacteria to consume the nitrate-oxygen instead of sulfate- 
oxygen and thereby decreasing sulfide production. 
Implementation Cost: $45,000 + $60,000 annual cost 

o L3 - Nitrate Addition for Removal 
Add calcium nitrate feed at the CIE lift station, allowing hydrogen sulfide 
to be reincorporated into the bulk wastewater as sulfate. The one to 
two hour reaction time is provided in the  force main, reducing odors at 
the downstream discharge manhole. 
Implementation Cost: $45,000 capital cost + $45,000 annual cost 
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o L4 - Pilot Study 
Due to the potential for process upset and/or additional odor generation, 
the following technologies are proposed, but are not recommended for 
implementation without a pilot study to verify their odor removal 
efficiencies. . Oxygen Addition . Hydrogen Peroxide . Iron Salts 

I Implementation Cost: $150,000 

Vapor Phase Treatment 

o VZ - Seal Manholes 
Seal manholes to prevent positive pressures in the system from causing 
odors to escape through manhole covers. However, it should be noted 
that if H2S forms, it will escape; therefore, if all manholes are sealed, 
odors will back up into residents' vents. 
Implementation Cost: $250 per manhole 

o V2 - Residential Vent Carbon Filters 
Install carbon filters on residential vents to intercept and treat odorous 
emissions. Replacement carbon packs are required when carbon is 
spent; replacement frequency is dependent on quantity and 
concentration of odors. 
Implementation Cost: $60 per vent i- $30 per replacement 

o V3 - H2S Monitor 
Install a low-level monitor at the fence line of the wastewater treatment 
plant to track concentration and frequency of odors escaping from the 
facility. Provide additional monitors as needed to adequately record 
odors at problem spots in the collection system. Monitors are portable, 
so monitoring locations can be moved as odor issues are resolved. 
Sycamore Technologies' low-level indicator is accurate from 10 ppb to 2 
ppm and should be used at the plant fence line; their traditional model 
displays H2S levels from 0 to 200 ppm and may be required at problem 
spots with high concentrations. 
Implementation Cost: $4,000 per monitor, including weatherproof 
housing and computer software 
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Seal the cutouts in the aeration basins with aluminum checker plate 
tohelp prevent odor emissions and create a negative pressure beneath 
the covers. 
Implementation Cost: $50,000 

o V4 - Seal Aeration B-asins 

o V5 - Wet Scrubber at WRF 
Add a dual-stage scrubber to known odor producing areas to sufficiently 
reduce odor production and ensure negative pressures in problem 
areas such  as the headworks facility, aeration basins and influent 
manhole. 
Implementation Cost: $300,000 + $1 50,000 annual cost 

o V6 - Carbon Units at Lift Station or Manhole 
Carbon units ensure that any escaping odors. will be treated before 
reaching residents. Where carbon units exist, add a fan to increase 
negative pressures in manhole and flow through carbon. 
Implementation Cost: $50,000 + $4,000 annual cost 

o V7 -Wet Scrubber at Lift Station or Manhole 
Add a dual-stage scrubber to known odor producing lift stations and wet 
wells to reduce odor production and ensure negative pressures. 
Implementation Cost: $1 10,000 + $1 8,000 annual cost 

o V8 - Ionization 
Ionization will help to reduce odors escaping from sewers by treating all 
air in the headspace, or by adding a layer of treated air over the existing 
H2S. Larger systems are also available for treatment facilities, if 
required. 
Implementation Cost: $85,000 + $3,000 annual cost 

V. Recommended Short Term Projects 

Carter & Burgess has arranged the proposed projects in the recommended order of 
implementation. It is recommended that the projects shown in Table 1 be implemented 
within three months. It should be noted that projects have been ordered in consideration 
of ease of implementation, likelihood of solving or helping to resolve odor issues, capital 
costs, operation and maintenance costs and ease of maintenance. Estimated capital 
cost associated with implementing each project is shown. These are in addition to the 
BMSC proposed projects, and those recommended in the LTS study are noted in t h e  
table. 
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Project 

G1 
Designation 

P1 
V I  
v 2  
v 3  
v 4  
P2 
L1 i 

Table I: Recommended Short Term Odor Control Projects 

Estimated Implementation 
Project Description cost 

Community Feedback Website $20,000 
Grease Trap Policy and 

Seal Manholes (LTS) 
Residential Vent Carbon Filter 

Enforcement $4,000 
$250 per manhole 

$60 per vent 
H2S Monitor (LTS) $4,000 

Seal Aeration Basins (LTS) $50,000 

pH Control $50,000 
Regular Sewer Cleaning Program $6 per linear foot of pipe 

Project 
Designation 

P3 
P4 

P5 
v 5  
L2 
L3 

V6 
L4 

v 7  
V8 

VI. Recommended Long Term Projects 

Projects that will take more than three months to implement are shown in Table 2. 
Proposed projects are arranged in the recommended order of implementation. BMSC 
should proceed with project implementation until odor complaints cease. 

Estimated Implementation 
Project Description cost 

Manholes at Lift Stations $200,000 
Redesign Lift Stations $500,000 

Collection System Capacity 
Evaluation $1 50,000 

Wet Scrubber at WRF (LTS) $300,000 
Preventive Nitrate Addition $45,000 

Nitrate Addition for Removal $45,000 
Carbon Units at Lift Station or 

Manhole (LTS) $50,000 
Pilot Study $? 50,000 

Manhole $1 10,000 
Ionization $85,000 

Demolish Septic Tanks and 

Wet Scrubber at Lift Station or 

Table 2: Recommended Long Term Odor Control Projects 
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Estimated 
Implementation 

Proiect Descriotion f i - - A  

VII. Recommended Projects by Ascending Capital Cost 

G I  
L2 
L 3  
V6 
L1 
v 4  
V8 
v 7  
L4 
P5 
P3 
v 5  
P4 

Table 3 lists recommended projects in order of ascending capital cost. It should be 
noted that projects with the lowest capital cost might have associated 
operational/maintenance costs. 

. , - - -  

H2S Monitor $4,000 

Preventive Nitrate Addition $45,000 
Nitrate Addition for Removal $45,000 

$50,000 

pH Control $50,000 
Seal Aeration Basins $50,000 

ionization $85,00g 

Pilot Study $1 50,000 
$1 50,000 
$209,000 

Wet Scrubber at WRF $300,000 
Redesign Lift Stations ~c;nn nnn 

Community Feedback Website $20,000 

Carbon Units at Lift Station or Manhole 

$1 10,000 Wet Scrubber at Lift Station or Manhole 

Collection System Capacity Evaluation 
Demolish Septic Tanks and Manholes at Lift Stations 

-,- -- - - - . b U * L  

I P2 Regular Sewer Cleanina Proaram 
----I 

wwmannoie 

v 2  Residential Vent Carbon Filter $60/ve n t 
P I  Grease Trap Policv and FnfnrrPmPnt $4.0011 

I 

Page 19 



Qdor Cont ro l  R e v i e w  a n d  Recommendat ions  
T o w n  o f  Caref ree  

References 

Crowley, J, & Concha, L. (2002) “Fix This Smell Now!”- Quick Response Odor Control 
Options; Water Environment Federation; Alexandria, VA. 

Francom, S. Memo to E. Morgan; August 17, 2004. 

Harshman, V., & Barnette, T. (1 999) Technically Speaking; Water Environment 
Federation; Alexandria, VA. 

Kiang, D., Yoloye, J., Clark, J., Fiorucci, R,, Lopez, D., & Van Durme, G. (2001) “Not In 
Your Neighbor’s Back Yard” - East Bay Municipal Utility District lnstalls State-of-the-Art 
Equipment to Solve Odor Problems; Water Environment Federation; Alexandria, VA. 

LTS, Inc. (2004, July 28) Town of Carefree Sewage Collection and Conveyance System 
and Boulders Water Reclamation Facility: Odor and Hydrogen Sulfide Phase 2 Study. 

Metcalf and Eddy, Inc. (2003) Wastewater Engineering: Treatment and Reuse; McGraw- 
Hill: New York. 

Tulenko, D., Carver, M., & Van Durme, G. (2004, September) Air Ionization Improves Air 
Quality; WaterWorld. 

Water Environment Federation (2004) Manual of Practice No. 25: Control of Odors and 
Emissions from Wastewater Treafment Plants; Water Environment Federation: 
Alexandria, VA. 

Weber, Michael D. Black Mountain Sewer Letter to Mayor Edward Morgan, Town of 
Carefree; August I O ,  2004. 

Witherspoon, J. R., Sidhu, A., Craney, K., Schmidt, R., Herrera, T., & Baadsgaard, M. 
(2000) Controlling Odors to Meet Good Neighbor Criferia - A Master Planning Approach; 
Water Environment Federation; Alexandria, VA. 

Witherspoon, J.R., Torres, E., Dao, C., Kogan, V., Groskreutz, R., Desing, B., Burrowes, 
P., Quigley, C., Daigger, G. T., & Card, T. (2002) Do You Have an Odor Problem? We 
Have a Plan That Will Work for You!; Water Environment Federation; Alexandria, VA. 

Page 20 



I 

O d o r  C o n t r o l  Review a n d  R e c o m m e n d a t i o n s  
T o w n  of Caref ree  

APPEND1 
LTS, INC. ODOR CONTROL STUDY 

s 



5702 S O U T H  FERN C O U R T  
CHANDLER,  AT 85248 

Odor and Hydrogen Sulfide iblomtonng Specialists Since 199 I 

SEWAGE COLLECTION AND CONVEYANCE S Y S T E M  

AND BOULDERS WATER RECLAPUTION FACILITY 
, 

ODOR AND HYDROGEN SULFIDE 

PHASE 2 STUDY 

Performed f o r  Black Mountain Sewer Company 

Final Draft Report 

July 28, 2004 

I 

Lam3 Tectlnica! S z w c e s  inc 5102 South Fern Court, Chandler. 4i 85246 Phone 800-6d9-2635 / 4aO-802-2789 Fax "60-902-2790 e/amb/(srgao/ com 



Black Mountain Sewer Company 
EMSC Collection and Conveyance System and the Boulders LVRF Phase 3 Report 
Executive Summar). 
717 5/04 
Page 1 

Background 

On March 12, 2004, Black Mountain Sewer Company (BMSC) requested that Lamb Technical Services, Lnc. 
(LTS) review the current condition, relevant to odor control of the  sewage collection and conve?ance system 
and the associated treatment plant located in The Boulders development in Carefree. AZ The odor situation 
that BMSC inherited elghteen months ago has been an ongoing problem for the c o r n m u n ~ ~  for some penod 
of time 

LTS and Joel Wade, Engineering Manager for BrVlSC, spent the morning reviewing the condition of each 
area, and a detailed explanation of past odor problems was presented to LTS. BIvlSC also discussed some of 
the short-term solutions that had been implemented to reduce or eliminate past odor emission 'problems, 
which the residents had been experiencing in  many areas of Carefree. The Phase Two study is designed to  
perform a thorough odor evaluation by providing hydrogen sulfide (H,S) data at multiple sewer line, 
fence.line and in-plant locations and the associated risks of odor emissions fiom each location. LTS was also 
asked to recommend any further action that Black Mountain Sewer Company may implement to further 
reduce the odor emissions from the treatment facility and its associated collection lines. 

Phase 2 Data Review 

Collection Lines and Pump Stations 

During Phase l,, LTS visited the Commercial Pump Station o-H'Tom Darlington Way, and the Carefree Inn 
Estates (CEI) lift station on Carefree.Dnve. LTS also visited a number of 'collection line locations that had 
been odor sources in the past including the Staghorn Drive area and the Boulder and Quartzite Drive area. 
Based on the initial review, fifteen locations were identified and evaluated for hydrogen s~llfide and odor 
emissions, and one location was evaluated for ammo.nia emissions. Additionally, low-level hydrogen sulfide 
fenceline monitors were installed at the four sides of the wastewater treatment facility as well as one on the 
wal l  northeast of the CLE lift station. All of the locations were monitored in two five-day periods. During 
testing, four of the hydrogen sulfide monitors failed -- one at the headworks, one in the influent channel, and 
one at the southeast plant fenceline location during the first week of testing; and the second week of testing, 
one meter failed at the Century and Boulder Drive force main discharge location. Two of the meters were 
owned'by BklSC and two were owned or rented by LTS. The graphs for the first two collection line 
locations can be seen with no hydrogen sulfide values and the meter constantly reading zero. One fenceline 
monitor did not record data on the southwest corner of the treatment facility, 

I 

During the second week of testing only one meter failed to operate properl). and no data were recorded at the 
Century and Boulder Drive location due to the failed meter. Repeat testing over the two-week period 
rendered the missing data irrelevant, as each location had at least five days of data collected at each location, 
which  provided adequate information to detemlne what was needed for better odor control at the wasrewater 
treatment plant and within the collection lines and pump stations. 
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Collection Lines and Pump Stations, Continued 

The pump stations and the collection lines were found to have relatively high sulfides at all of the force main 
discharge locations. and at the mfluent of the treatment facility. This hdicates that the sewage is quite septic 
due to the retention time in the force mains and the high wastewater temperatures. 

Two of the smaller gravity line locations were found to be without flow in the summer: on'e test location was 
approximately % mile upstream of the treatment plant on Quartz Drive, and the other was at the end of a 
Staghorn Drive. Without flow, these hvo locations had very low concentrations of hydrogen sulfide and no  
positive pressures. These two locations did not appear to be a significant soLirce of odors during the summer. 
These conditions could be different with increased flow in  the winter wben more residents are in Arizona. 
This area should be evaluated again in the winter months to determine i f  the conditions within the gravity 
lines create an odor source that is not found in the summer months. 

The gravity line test data on Staghorn Drive, and upstream on Boulder Drive determined that these locations 
were low-risk locations for odor emissions, and do not generally pose much of an odor emission problem in, 
the summer. The hydrogen sulfide concentrations were always under 1 PPM and readings with the more 
accurate Jerome 631X were always under 0.15 PPM. Even though these locations are generally not a 
problem, unusual events such as blockages could make these locations vent odors into the ambient ai.r7 or 
additional flow in the winter could cause the same condition. 

The main odor and sulfide producers are the wetwelI/€orce main locations. This is typical in many 
wastewater systems and has been a problem for many locations across Arizona. Unforhinately, with the type 
of terrain found at the Boulders, force mains are required to move the sewage over the high points in the 
area. There are a number of treatment options to control hydrogen sulfide generation and odor releases in 
these types of systems, and most ofthem work with relatively good results. The prodilct that BMSC is using. 
is magnesium ,hydrokide, (brand name Thioguard). The product is designed to increase the pH of the 
wastewater, which keeps the sulfides in  solution as long as the pH is above 8.5. It also provides some oxygen 
to the wastewater to oxidize the sulfides. The high pH that the product provides keeps the sulfides in solution 
and makes it difficult for them to be released into the headspace of the collection lines and at the wetwells. 
The two locations where the product provides the greatest benefit from chemical treatment are the C E  force 
main discharge location at Century and Boulder Drive, and at Boulder and Quartz Drive. Both of these 
locations are just before the sewer treatment facility and have had significant odor emissions in the  past. 

The  use of the magnesium hydroxide at the Commercial lifi station (that runs through the CIE lift station) is 
providing between 50%) and 90% reduction in  hydrogen sulfide emissiorls at the Commercial l if t  station 
wehvell and the  force main discharge locations. The product is performing well at the feed rate BbfSC is 
using, but the pH is relatively high at 9.0. The operators should continue to add the product to reduce the 
hydrogen sulfide emissions as much as possible for corrosion and odor control, but a chemical feed reduction 
is advisable to allow the system to operate at a pH between 8.4 and 5.6. This will have less of an impact on 
the wastewater treatment plant and still provide similar odor and hydrogen sulfide control. 
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C'ollectjon Lines and Pump Stations, Continued 

Liquid wastewater analysis throughout the wastewater system indicated that the other parameters were 
typical, although sulfides in solutions were relatively high, peaking at 3.9 nig./lit at the wetwell of the 
Commercial lift station and up to 12.0 mg./lit at the discharge points. Normal ranges of sulfides in solution 
for wetwells are typically under 1 5 mg./liter, and a goal for force main discharge pomts would be under 5.0 
m g Ai ter. 

Even with these significant reductions in hydrogen sulfide concentrations due to the Thioguard. hydrogen 
sulfide levels remain very high in some locations. Additional measures probably will have to be taken to 
further control the odorous emissions, and are discussed in more detail later in the report. 

Commercial Lift Station 

Within the Conimercial lift station wehvell, the hydrogen sulfide concentrations were relatively high, 
averaging 5-20 PPM with peaks of 32 PPM without the addition of magnesium hydroxide. -The 
Concentrations dropped to an average of under 2 PPM for the first week with chemical addition, but climbed 
a s  wastewater temperatures increased, witb averages the second week ranging from 5 PPhl to 20 PPM, with 
one unusual penk that was up to 102 PPM. This high peak most likely was due to a low pH cleaning product 
being discharged into the sewer and driving the hydrogen sulfide out of solution and into the headspace of 
the wetwell. Since the concentrations are up to 100 PPM in the wehve11, the hydrogen sulfide concentrations 
will need to be contained ivith a tightly sealed cover. The continued use of magnesium hydroxide to keep 
hydrogen sulfide levels and internal corrosion rates to a minimum is recommended. The location does not 
exhibit any positive pressures, but under the right ambient conditions, odors could be emitted from this 
location if not properly sealed. If odor complaints are received at this location, and sealing the wetwell is 
impractical, the installation of a small passive carbon filter could be utilized to collect and treat the odorous 
gas prior to being vented into the ambient air. If odor complaints continue after the installatjon of the passive 
carbon adsorber, a fan could be added to the carbon vessel to increase, the negative pressure in the wetwell to 
keep odors from easily escaping into the ambient hir. A packed tower odor scrubber or a biofilter can't be 
used at this location due to the space restraints at the lift station. 

C E  Lift Station 

At the CLE l i f t  station, most of the past effort has been to seal all the possible venting locations to control the 
hydrogen sulfide and odor releases. Based on the data and the multiple site visits, this approach seems to be 
working quite well, although concentrations of 0.020 PPM were recorded at the fenceline on the Odalog 
monitors These higher concentrations occurred at the hottest part of the day, each day durmg the first week 
of testing. After discussing the data with the manufacturer, the readings probably are not accurate as the 
instrument is unable to compensate for ambient temperatues above 1 10 degrees Fahrenheit. During the 
second week of testing a newer version analyzer was used at this location, and recorded only one short-term 
event. This one event is at the low detection level of the instrument and IS also questionable Handheld 
monitoring using a slightly more sensitive analyzer (Jerome 631X H2S Analyzer, accuracy of 0 003 PPM) 
did not record any elevated hydrogen sulfide concentrations anywhere around the CIE lift station 
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CIE Lift Station, Continued 

Although no odors were recorded around the lift station during any of the site visits, odors could be escaping 
from the pickholes upstream of the lift station. 

Hydrogen sulfide concentrations within the collection lines and the CIE lift station wetwell were moderate to 
high. Four locations were monitored at the CLE lift station: one on the local graviq line, one at the force 
main discharge, and hvo on the wetwell structures within the lift station. The tvehvell locations w e r e  
relatively low in hydrogen sulfide concentrations, with levels up to Y PPM. The incoming local gravity line, 
as mentioned earlier, had moderately high concentrations in the headspace, with peaks up to 21 PPrVl. The 
highest location around the CLE lift  station was at the force main discharge. Peaks of 101 PPM were seen at 
this location without chemical addition., and 24 PPM with chemical addition. The magnesium hydroxide 
chemical feed site at the Commercial lift station is working well, and is providing a 75% reduction at the 
force main discharge at the ClE lift station with chemical addition. It should be noted that none of the 
concentrations recorded at either of these lift stations are unusual for a force main system. 

Hydrogen sulfide concentrations were monitored in the local gravity line and recorded peaks of 21 PPrVl. 
Concentrations over 10 PPM are relatively hish for an upstream gravity line. This area could be a candidate 
for chemical treatment to reduce the hydrogen sulfide concentrations going to the CIE lift station. If odors 
are still a problem in the.area, Black Mountain Sewer Company (EMSC) may need to seal the manhole 
covers upstream of the lift station in the local gravity line to prevent any odors from escaping into the 
ambient air through the pickholes. A slight positive pressure (0.01 in./WC) was found around the C E  lift 
station collection lines. Under the right conditions, odors. could be released through the pickholes with 
positive pressures of 0.01 in./WC. Sealing the pickholes on all of the manholes in the area is recommended 
f k t .  If that proves inadequate, a small carbon adsorber with a fan could be used to provide a negative 
pressure on the upstream collection lines. As long as a chemical treatment program is in place, corrosion 
should'not be a significant,issue with sealed manholes. 

Containing the odors within the sewer system as much as possible is the preferred approach for this area. If 
the odors cannot be contained adequately, an odor control approach similar to the Commercial lift station 
could be used at the C E  lift station. An odor control system is already on site and could be utilized if 
containment is not feasible; but  carbon would probably be a better product at this location as the odor 
removal system (Peacemaker) does emit a slight chlorine odor and is not designed to treat amine odors that 
coukd be present at this location. LTS. recommends that in the event that an odor control system is needed, 
the media to use wodd be carbon. 

. ,  
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Force Main Discharge Locations 

At the hvo locations that the force mains discharge into the gravity lines, just upstream of the wastewater 
factli+q, both locations hake extremely high hydrogen sulfide concentrations The force main discharge 
location at Quartz and Boulder Dnve had concentrations up to 700 PFM, and the Century and Boulder 
location had concentrations over 100 PPM Both locations also had positive pressures that tend to drive the 
odors and hydrogen sulfide concentrations out through the manhole cover plckholes 

The solution that BMSC has been using for the Century and Boulder location is installing a carbon insert for 
odor control. If the media is changed regularly, this insert will reduce the concentrations that are emitted ou t  
of the pickhole to under 1 PPM. Levels below 1 .O PPM would be considered low compared to most sewer 
systems in Arizona. This is probably the best solution for this location, although an insert that could hold a 
slightly deeper bed of carbon might be considered as a replacement to the unit that is now installed to give 
improved odor control and a longer life for the carbon. 

At the Quartz and Boulder Drive location, the odor and hydrogen sulfide concentrations are being contained 
using a sealing fn3nhOk cover. This is preventing virtually all of t.he odors from being released into the 
ambient air, but the downside to this approach is that the location has significant positive pressures, up to 
0104 in./WC, and sealing the covers will force the air out to some other location, Iike resident vent stacks. 
Also, sealing the covers will create high corrosion rates due to the turbulence and high sulfide levels, and 
trying to contain all of the hydrogen sulfide releases. Even when Thioguard is added upstream, the turbulence 
can still strip the hydrogen sulfide out of solution. The'Thioguard is working fairly well in reducing the 
releases at this location with approximately a 50% reduction, but with initial concentrations over 700 PPM, a 
50% reduction is of little help in controlling the risk of odor emissions. With the significant positive 
pressures at this location, i t  is likely that these odors will be driven out of the surrounding homes' vent 
stacks. Due to this possibility, a meter was placed in a home vent stack just upstream of the Boulder and 
Quartz force main discharge location to determine if any odor was being emitted out of the local residences 
vent stacks. Concentrations of 5 PPM were recorded at the vent stack when no Thioguard was being added to 
the system. The levels dropped to under 1 PPM when the Thioguard was being added and no concentrations 
were recorded after the first day or two, but even with low concentrations of less than 1 PPM, they could still 
be an added odor source for the area. When the Thioguard feed p.ump was not operating, values up to 5 PPM 
were recorded out of the surrounding homes vent stacks. These concentrations could be a significant odor for 
the entire area. 

A redesign at this siructure is recommended if turbulence could be reduced Reduced turbulence would keep 
the sulfides m solution to be treated by the waste treatment facility Even with reduced concentrations due to 
less turbulence a fan generatmg negative pressures will still most likely be needed at the Quartz and Boulder 
Drive location to prevent odors from bring forced out the local vent stacks 
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r Force Main Discharge Locations, Continued 

There is also an additional pump station that was not evaluated called the Lndian Rock Pump Station Thls 
pump station discharges into the Quartz and Boulder location J u s t  upstream from the wastewater plant. 
Chemical feed could also be considered in this location if required. 

Wastewater Treatment  Facility 

Six locations were tested at the wa'stewater treatment facility, the main influent line, the Parshall Flume 
structure, the headworks building, the splitter box, the old influent box, and the aeration basins influent. Most 
of the locations had relatively high hydrogen sulfide concentrations, over 10 PPM. 

The influent locations, Parshall Flume, and headworks locations are seeing concentrations that are being 
carried downstream from the Boulder and Quartz Drive location. Slightly reduced concentrations were 
recorded within the treatment facility. The Thioguard is still helping at the plant, but the levels at the three 
in-plant locations were still significant. Additional hydrogen sulfide is being released at the splitter box and 
at the influent to the aeration basins and this is not related to the releases upstream at Boulder & Quartz 
Drive. The old splitter box was also evaluated and had low concentrations of hydrogen sulfide, and if sealed' 
properly this location is really not a significant odor source. 

Concentrations up to 120 PPM were seen at the influent location, but dropped to under 25 PPM within the 
plant. Still, with concentrations in the 1 0 - 3  PPM range, all of the locations will need to be treated. Currently 
the only locations that are receiving treatment are at the headworks, the splitter box and the influent to the 
aeration basins. Even though these locations are being treated with the existing odor control system (carbon 
adsorber), the influent tu  the aeration basins has significant gaps in the covers. This makes it difficult to 
contain the odors for treatment. LTS recommends that this area's covers be better sealed. and additional 
airflow is also recommended to increase the negative pressure on the basins to prevent any odors from 
escaping into the ambient air. 

The Parshall flume and the influent line are currently not being treated. LTS recommends air treatment at 
these locations by extractng the odorous gas oiit of the structures with fiberglass ductwork and 3 fan, and 
treating the odors with an rmproved odor control system. 

The headworks at the facility should be the focus of improved odor control. The concentrations in the rooin 
were u p  to 13 PPM and averaged over 4 PPM. This is not a significant amount of hydrogen sulfide, but other 
compounds .that are odorous were recorded at this location.. Concentrations of 1-5 PPM ammonia were 
recorded in the headworks in addition to the hydrogen sulfide. An improved odor control system would 
improve the negative pressure in the headworks and keep the odors frotn occasionally escaping into the 
ambient air 
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Wastewater Treatment  Facility, Continued 

The carbon adsorber odor control system was tested for removal efficiencies, and is performing well while 
treating the odors from the three locations jt i s  extracting air from. Testing of the carbon adsorber indicated 
that the system i s  working to specifications with the new carbon that was installed earlier in the year. LTS 
never recorded any outlet results over 0.005 PPM. out of the stack of the carbon adsorber during the hvo-hour 
test. 

Even though the outlet values were very low, the negative pressure was almost zero at each of the locations 
from which the carbon adsorber is collecting odorous gas. Without the proper amount of negative pressure 
(> -0.02 in.fiVC) at the odorous locations in the plant, there is a risk that, under the right ambient conditions, 
significant odors could be-released in to the ambient air. 

The Odalog hydrogen sulfide monitors placed at the fenceline- did not indicate that any significant amounts 
of hydrogen sulfide were being released into t h i  ambient air; but  testing with the Jerome 63 l X  indicated that 
concent&ons up to 0.024 PPM were occasionally being released at the fenceline. When the .Porta-John was 
replaced at the facility, the spikes increased to over 0.030 PPM. for the short duration they were on site. The 
County’s limit is an average of 0.030 PPM for 30 minutes at the fenceline. This is a relatively loose 
specification, and it is recommended that BMSC have a goal of keeping the fenceline concentrations under 
0.006 PPM in the future to prevent odor complaints. The reason LTS recommends that a targe.t of 0.008 PPM 
be implemented is that based on a 1979 study performed by the Callfornia Air Resources Board, which 
found that 57% of people could detect a rotten egg odor from hydrogen sulfide at 0.008 PPM. i t  also stated 
that at 0.040 PPPM, or five times the odor threshold, most people considered the odor a nuisance. This report 
is how the 0.030 PPM standard was derived in Califomia and in kffaricopa County. 

Current fenceline odors at the facility are most likely from fugitive emissions .due to a lack of ne,gative 
pressures, mostly on the aeration basin influent areas. Other reduced sulfur odors are also typically found as 
part of the odor emissions and common in most wastewater treatment processes. Low level amines were also 
recorded at the headworks. 

Other  Odor Sources 

Other odor sources were found during the study that could have occasional impacts on the locations, such as 
Porta-Johns located at the treatment facility and at the C E  lift stations. Southwest Gas was also replacing 
some of the gas mains in the area, presumably because of gas leaks. Natural gas is odorless, so the gas 
companies add an odorant at the distribution center, which is also a reduced sulfur compound called 
mercaptan. Mercaptans have a similar smell to hydrogen sul.fide, and can often be interpreted as a sewer odor 
by some people. Other odors were also noted at the Commercial Lift Station that is clearly being emitted 
from the local restaurant grease traps. These emissions can often be very odorous, and also contain a large 
percentage of hydrogen sulfide. It is common for many people to interpret ,the grease traps odors as a sewer 
odor as they are v e v  similar in nature and smell. 
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Recommendations 

The short-term improvements that Black Mountain Sewer Company made as part of the Phase 1 revie\v.were 
correct, but to completely eliminate the odors 99% of the time at the wastewater treatment facility, a larger 
odor scrubber is recommended, in the range of 5,000 -1 0,000 CFM, with .an additional stage for ammonia 
removal, and a final-stage carbon polisher. Airflows with a 5,000 -10,000 CFM system would increase tbe 
negative pressure in the headworks, splitter box and aeration basins, and to provide negative pressures at the 
Parshall Flume and in the influent line, which is not being addressed with the current carbon adsorber. 

It is also recommended that the discharge location at Quartz and Boulder Drive be redesigned to reduce 
turbulence at this location. This could be part of the odor control improvement project at the plant, by 
creating a wetwell structure just to the North on the easement. The new odor control system would draw 
from this location along with the headworks, Parshall Flume, splitter box and aeration basins. The new 
collection structure would be designed to focus on a reduction in liquid turbulence and air extraction. 

Black Mountain Sewer Company should continue to add Thioguard at the Commercial lift station for 
hydrogen sulfide control, and may consider adding an upstream chemical feed site for the gravity portion of 
the C E  lift station. At the Commercial lift station, the only improvement recommended at this location is to 
continue sealing the wetwell 100% to contain any odors that may be present in the wetweti. 

LTS is recommending that a packed tower odor scrubber be installed with a 16” to 20” duct running out to  a 
new junction structure to create a negative pressure at this location The odors would be treated with a three- 
stage packed bed odor control system located at the treatment facility, and a carbon follower The existing 
unit may be used as part of the polishing stage after the packed tower odor scrubber An additional carbon 
unit would be requlred to handle the additional airflow 

Also, at the wastewater treatment facility, a continuous hydrogen sulfide monitor is also recornmended to 
monitor the operation of the new odor control system and to alert the operators of any potential scrubber 
problems prior to receiving odor complaints. The only system on the market for this application that can read 
part-per-billion concentrations is the Sycamore Technologes system. This option should be evaluated to see 
if it would assist the facility in catching odor erniss~on problems before they get to the surrounding 
community. 

I ,. 
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APPENDIX B 
CORRESPONDENCE BETWEEN TOWN OF CAREFREE 

AND BLACK MOUNTAIN SEWER CORPORATION 

Odor  c o n t r o l  Review and Recommenda t ions  
T o w n  of Caref ree  



TOWN OF CAREFREE 
100 EASY STREET 
P.O. BOX 740 
CAREFREE, ARIZONA 55377 
(480) 488-3656 FAX (480) 488-3545 

OFFlCE OF THE MAYOR 

Mr. Bob Dodds 
President 
Algonquin Power Systems, Inc. 
2845. Bristol Circle 
Oakville, Ontario, Canada L6H 7H7 

May 25,2003 I 

Re: Black Mountain Sewer Corporation Collection System 
System I.D. #37-105 

Dear Mr. Dodds: 

Thank you for taking my call yesterday and discussing our mutual concerns regarding 
the collection system of the Black Mountain Sewer Corporation. I particularly admire an 
executive who takes calls on a National holiday. As a follow up to our discussion, I wish to 
provide you additional information relating to sewer odor problems at the Carefree Inn Lift 
Station and the north Boulders subdivisions. I have listed below some of the factors we 
discussed and agree need to be addressed by the Black Mountain Sewer Corporation in 
resolving the existing odor problems in the collection system and noise from the Boulders 
plant. 

1. There are two 6” pressure lines approximately 5,500 feet in length that 
transport raw sewerage from the Carefree Inn Lift Station to the gravity manhole 
at the entrance to the Boulders gravity collection system (see attached map). The 
pump, that pressurizes the system, pumps 200 gpm. At 200 gpm through 2,6” 
pipes, the velocity of the raw sewerage in the lines is below the 
2 ft/sec required to scour the pipe and keep the solids from settling out. We 
believe solids have built up in the pressure pipes and are a main contributor to the 
septic conditions of the discharge. In addition, there are two wet wells and a 
septic tank at the lift station that are used to hold raw sewerage until it can be 
pumped. They hold approximately 1500 gallons of raw sewerage. Average 
pumping time that the pumps operate is about 2.5 IllinUtes each cycle, which 
means that 66% of the raw sewerage remains in the wet wells all the time 
allowing time for the sewerage to become septic. 

station Thio-guard is injected for odor control. The odor control works for a 
period of time, but after sitting in the downstream lift station and pressure piping 
as long as it does, it becomes ineffective. 

3.  There has been no control over maintenance of grease traps connected to the 

2. The same conditions exist at the Commercial Lift Station except that at this 



collection system and limited cleaning of gravity lines. Buildup in the gravity 
lines, especially if grease enhanced, is known to contribute to the formation of 
odors. 

4. There is no odor scrubber on the pressure line discharge manhole. The pressure 
line discharge at the discharge manhole causes surcharging in this and other down 
stream manholes, forcing odors into the atmosphere. 

I offer the following specific suggestions in addressing some of the solutions to these 
problems. 

1. Closing one of the 6” force mains to increase the velocity in the pipe. 
2. Using ferric chloride as a odor elimination chemical in place of the 

Thio - guard. 
3. Flushing the pressure line with enough water to vacate the entire line on a 

regular basis. (1 0,000 gallons per flushing). 
4. Using an odor scrubber at the pressure line discharge manhole. 
5.  Establishing a program of inspecting the grease traps for proper 

maintenance. 
6. Pressure cleaning gravity sewer lines on a regular basis often enough to 

eliminate buildup in the system. 
7. Install pumps and lines sized to pump the daily flow on a continuing basis. 
S. Elimination of the large amount of stored, raw sewerage at each lift 

station. 
9. Find and install acoustical material to soften sound from the plant. 

The residents around the lift stations and gravity flow line are extremely frustrated 
that these problems persist as evidenced by the continuing odor problem. I appreciate your 
consideration of the above listed issues and your willingness to be present at our June 1,2004 
Council Meeting. It is the TOW’S opinion that something must be done promptly in 
resolving the existing odor problems. 

JP: jd 

CC: Carefree Town Council 
Michael Weber, General Manager, Black Mountain Sewer Corporation 
Dale G. Bodiya, Maiicopa County Environmental Services Department 



June 23, 2004 

Mayor Ed Morgan 
Town of Carefree 
100 Easy Street 
P.O. Box 40 

ALGONQUIN 
-(!? ,!,~i!-:i:!i,.~.. : : \ I . . -  Carefree, Arizona 55377 

RE: Nine-Point Odor Improvement Letter Response. 

Dear Mayor Morgan, 

As requested, please accept this letter as formal response from the Black Mountain Sewer 
Company (BMSC)'in'reference to your letter dated May 25, 2004 addressing nine (9) 
points of interest for consideration as improvements to the Carefree Inn Lift Station and 
the North Boulder Subdivision. Specifically, these points, as well as some of the 
preliminary discussion topics, are addressed as follows: 

1. Operatin,y CIE force m a i m  at less than 2 ft/sec - The CIE Lift Station is currently 
constructed with one (1) six-inch and one (1) four- inch parallel pressure (force) 
mains. The two lift station pumps are rated at 255 gallons per minute (gpm) each 
at 90-feet of total discharge head (ft-tdh) and 320 gpm at 81 feet of total discharge 
head. The minimum flow rate to achieve the required 2.0 - feet per second (ft/sec) 
scour velocity in the six- inch main is 160 gpm. The minimum flow rate to achieve 
the minimum required 2.0 - feet per second (Wsec) scour velocity in the four - inch 
main is 70 gpm. By operating both mains in parallel, the total discharge head on 
the pumps reduces from 90 ft-tdh to 5 1 ft-tdh. The lower discharge head allows the 
pumps to operate at an increase flow rate of 320 gpm, which increases the velocity 
in each of the force mains well above the 2.0 Wsec requirement. 

The CIE wet-well has a capacity of 150 gallons per foot. The operating level of the 
wet-well manhole has been adjusted to operate between 6-inches and 3.5 feet or 
600 gallons (plus the additional flow from the collection system). The lift station 
pumps are controlled by level and not by time. The pumps clear the entire contents 
of the chamber to within 6-inches of the floor each cycle regardless of the time. 
The time of each pump cycle varies depending on the volume of sewage in the 
chamber. Therefore the chamber is not 66% full after a pumping cycle as indicated 
in the letter. 

2. The eflective tise of Thio.qucird u( tlie Coniniercial Lift Stution - Magnesium 
hydroxide (trade name Tlioguard ) is currently being used for odor control at the 
Commercial Lift Station. Tfus chemical is injected into the wet-well and when 

Algonquin Water Services, LLC 
11 1 W Wigwam Road 
Suite B 
Litchfield Park, AZ 85340 Ph. 623-935-9367 

FZX 623-935-1020 



correctly applied, increases the pH of the sewage to a range that inhibits hydrogen 
sulfide from forming (PH above 8.2). Preliminary data obtained on the BMSC 
indicates hydrogen sulfide reduction as high as 66% in the collection system from 
this chemical application. Contrary to the assertion that the cheniical becomes 
ineffective, this chemical actually becomes insoluble at a pH range of 9.0. Once 
insoluble, the chemical travels in solution with the sewage flow until the pH drops 
below 9.0, becoming soluble and depositing in the force main until the 
concentration raises the pH to an insoluble range once again. T h s  process 
continues through out the collection system, eventually coating the entire piping 
system and reducing hydrogen sulfide generation throughout. Current data 
indicates pH readings as high as 9.0 reaching the manhole at Boulders Drive and 
Quartz drive before entering the plant, supporting the fact that this chemical is not 
becoming ineffective, but is treating the entire pipeline from Commercial lift 
station to the treatment plant. Data collection from the odor control study is 
expected to provide further evidence of this phenomenon. 

BMSC has initiated a force main flushing program which utilizes the full wet well 
capacity which is pumped utilizing two pumps simultaneously, thereby increasing 
the scour velocity well above the normal operating velocity of the main. The 
increased SCOUT velocity is more than adequate to remove any existing material 
deposition in the force main. The increased flow also improves scouring velocity 
of the receiving gravity sewer main in the North Boulder subdivision. The main 
flushing is performed on each of the fifteen pumping stations on a semi-monthly 
basis. 

3. inhistrinl Pretreatment Progrum and Sewer C1eunin.p - As BMSC has conveyed at 
previous meetings with the Town Council, BMSC's current tariff issued through 
the jurisdiction of the Arizona Corporation Commission (ACC) limits the 
provisions to address industrial pretreatment offenders by refusal to serve those 
commercial accounts not equipped with pretreatment equipment. As you may be 
aware, the grease trap apparatus is actually owned and operated by the commercial 
sewer customer and is not part of the BMSC sewer system. Maintaining these 
facilities is the sole responsibility of the commercial sewer customer. However, 
there are responsibilities under more recent Fats Oil and Grease (FOG) regulations 
that require a minimal effort for the reduction of discharges that lead to excessive 
material build-up or sewer back-up. By the Town Council adapting an ordinance 
addressing industrial pretreatment standards, maintenance of these facilities can be 
mandated and enforced. However, without a Town Ordinance, BMSC can merely 
suggest methods for controlling and maintaining grease traps in an appropriate 
manner paralleling the best available practices and industry standards. At this time, 
whether the methods of control are enacted is the sole discretion of the sewer 
customer. Attached are materials developed by BMSC for commercial customer 
distribution to help remind customers of these practices. 
As of March of t h s  year BMSC has developed a gravity and force main flushing 
program. As discussed in item 2 above this program concentrates on flushing 
and cleaning of two separate areas of the collection system. First, the lift station 
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and wet-wells of each lift station are allowed to surcharge to its maximum capacity. 
The wet-wells are Bushed by utilizing the maxinluni pumping capacity of each 
station. This method allows industry recommended standard scouring velocity to 
be achieved. Each force main is flushed twice per month as a minimum: or more 
frequently, on an “as-needed” basis. 

The gravity inain program includes flusling and cleaning of gravity mains on a 
repeating basis. Currently, this program is limited to the most problematic areas of 
the collections system. Once completed, the program will expand to maintain 
sewer mains of a less problematic nature. The recently completed odor control 
study will help identify problematic areas by monitoring hydrogen sulfide 
formations which are an indicator of debris deposition in the mains. The goal of the 
program is to maintain each gravity sewer main according to best available 
practices and industry standards. 

4. In Response to item No. 4 o f  the hluv 2.5 letter, it is unclear what portion of the 
collection system that is being referred to. However BMSC has commissioned a 
comprehensive odor control study which will identify any odor emitting situations 
of the most notable areas of the collection system. Once identified, these areas will 
be addressed, including physical modifications and improvements that may warrant 
odor scrubbing technology as suggested. 

In reference to the four points above, BMSC offers the following comments to the nine 
specific suggestions noted as solutions to the noted problems as foreseen by the Town 
of Carefree. 

1. 

2. 

Closinc one 6-iiicJi muin to increase the velocitv in tlie pipe. As noted in the first 
point above, it appears that closing off the 6-inch force main may actually change 
the operating performance of the pumps, increasing tlie total discharge head and 
reducing the pumping,rate leading to a decrease in the velocity in the force main. 
Once the odor control study is complete, BMSC will analyze the data to determine 
if there are indicators of debris deposition in the force main. If so, BMSC will look 
at opportunities to increase velocity to industry standard levels which discourage 
deposition of material in the force main. 
Usin.s ferric chloride ns cin odor elimination cheinicul in pluce of the Thio-.yuurd. 
To date the decision to use Thio-guard (magnesium hydroxide) in the collection 
system has proven to be very effective at managing hydrogen sulfide in the 
collection system. As is the situation at the Commercial Lift Station, inagnesium 
hydroxide is an effective odor deterrent to odor formation in situations that offer a 
method of treatment before hydrogen sulfide is ever formed. When properly 
applied, tlis chemical can eliminate the formation of hydrogen sulfide at its point 
of application as well as at he receiving collection system. Femc Chloride on the 
other hand, can only treat hydrogen sulfide after formation. Therefore the addition 
of magnesium hydroxide at the commercial lift station is a proactive measure that 
maintains an environment in the collection system that discourages hydrogen 
sulfide from ever forming, whereas ferric chloride must be added at a point after 



hydrogen sulfide is fonned. In additioii, this chemical is inuch more dangerous to 
handle, is hazardous, is corrosive to the collection system infiastructure and is 
detrimental to the receiving biological treatment process. The use of t h s  chemical 
as a final point of application at the treatment plant may be evaluated as part of the 
odor control study. BMSC is confident with its selection of odor control chemical 
at this time. 

3 .  flush in.^ the presstire line with enouqh water to vacate the entire line on u regular 
basis (10,000 ,yallons per flztshinq). As noted in item 2 above, the BMSC has 
adapted line flushing programs for both force main as well gravity mains. 
However, the odor control study should present evidence that material deposition 
indicators are present. If warranted, BMSC will make appropriate measures to - -  - 
improve scouring velocities in this force main which may include increasing the 
volume of media pumped into the force main to clear debris deposition. 

4. Usinp un odor scrubber at the pressure line dischur.pe manhole. Although the 
exact location point of application referenced in the letter is unclear, BMSC will 
not rule out any warranted improvement as deemed necessary through the odor 
control study, which may include physical improvements such as the application of 
odor scrubbing technologies. 

5 .  Establishin,g a pro,yrcim of inspecting the grease trcips for proper maintenances. 
BMSC favors the proactive measure of grease trap inspection. However it is 
BMSC position that for this program to be effective, the Town of Carefree needs to 
pass an industrial pretreatment ordinance that gives BMSC the authority for - 
inspection as well as enforcement actions for non compliance. BMSC has prepared 
the attached informational documents to be mailed to each customer in support of 
informing commercial sewer customers of the standard practices for control and 
maintenance of their grease traps. 

6.  Presstire cleuning ‘qravity sewer lines on n re,Qular basis often enou,yh to eliminate 
buildup in the system. As mentioned in point No. 3 above, the gravity main 
flushing program incorporated in March of t h s  year, includes flushing and 
cleaning of gravity mains on a repeating basis. Currently, this progarn is limited 
to the most problematic areas of the collections system. Once completed, the 
program will expand to maintain sewer mains of a less problematic nature. The 
recently completed odor control study will help identify problematic areas by 
monitoring hydrogen sulfide formations which are an indicator of debris 
deposition in the mains. The goal of the progarn is to maintain each gravity sewer 
main in accordance with the best available practices and industry standards. 

7. Install p u m p s  and line sized to piimp the h i l v  flow on N continuous busis. The 
implementation of continuous pumping systems (Variable Frequency Drive or 
VFDs), are only applicable to higher flows, which are not experienced in the 
BMSC collection system. Current flows in to the BMSC wastewater treatment 
plant average 79,000 gallons during the summer months and nearly 140,000 
gallons dunng the winter months. If all of this flow ran through a single pump 
station equipped with VFDs a continuous pumping rate of 100 gallons per minute 
(gpm) for winter months and 5 5  gallons per minute during summer months would 
be required. These flow rates are well below the recommended scour velocity for a 
standard 6-inch main (1 G O  gpm). Since this is not the case and the majority of the 
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flow is pumped during a 12-hour period, the application of continuous flow pumps 
would lead to the same operating scenario as the intermittent pumping system 
currently used and the pumps would still shut off during low flow periods. 

Moreover, continuous pumping systems can increase odor problems due to long 
detention times in the wet-well, since the pumps operate by maintaining a 
minimum wet-well level at all times. Also continuous pumping systems can reduce 
scour velocity in the mains as flow rates are reduced to maintain the minimum wet- 
well levels. Conversely, intermittent pumping systems such as those employed in 
the BMSC collection system, actually help reduce odors by reducing detention 
time in the wet well (as the pump systems are operated to pump to nearly empty 
wet-well level each pumping cycle), and maximizing the velocity introduced to the 
collection system by maintaining maximum flow rates at all times during the 
pumping cyc1.e. For the minimal flows involved, BMSC maintains that the 
intermittent pumping systems are the most appropriate for optimal odor control. 

8. Elimination of lai-,qe nmotints of stored, raw sewa,re at euch lifr station. As 
previously communicated to the Town, this evaluation was completed nearly six 
months ago and operational changes have been employed at most of the lift 
stations. For example, the CIE lift station has a wet well that can operate between 
0 and 10 feet. This operating level has been changed to 0.5 to 4 feet. BMSC has 
incorporated these operation changes to significantly reduce the detention time of 
the raw- sewage in the wet-wells even though the changes have increased the 
operating cost and the amount of energy used as the nuniber of pumping cycles 
have increased significantly. 

9. Find and install ucoilstical material to soften sound fiom the nlant. As discussed 
at the public council meeting on June 1 'I, BMSC has been proactively investigating 
the sound issues at the BMSC WWTP. A Phase I report was issued in draft form 
outlining the decibel levels at various points around the plant, as well as proposed 
improvement to various sound emitting equipment. Currently specifications and 
installation details are being developed by the third party engineering fm of 
Damon S Wiiliams and Associates (DSWA). As noted in the attached project 
timeline. specifications should be received in the next thirty days and construction 
will begin shortly thereafter. 

As presented in the December 12, 2003 meeting between BMSC staff and Town Council 
Members, BMSC's resolution of the odor issue will require a balanced approach of 
treating each of the aesthetic issues in combination with sustaining complete odor control 
in all problem areas. BMSC continues to address aesthetic issues by a combination of 
physical; chemical and inechanical improveinents required to eliminate sewer conditions 
which promote odor formation and eliminate fugitive emissions €rom odor collection and 
treatment systems. The goal of this effort is to modify operating conditions to reduce odor 
causing compounds to minimal levels, record these levels and modify the existing odor 
control equipment to mitigate these levels with efficiency. As noted in the attached odor 
improvement timeline, to date, we have completed operating adjustments and 



modifications to the system that represents normal operating conditions. The odor control 
study initiated June 3: 2004 will record these conditions. From this information, 
adjustments and modifications to the odor control systems will be made which will 
achieve and maintain odor control within regulatory guidelines. 

As discussed in our December 12, 2003 meeting with Town staff, the aesthetic 
improvement schedule will take some time to complete. I have attached a project time line 
which references our proactive agenda along with noted projections to our on-going 
efforts. 

As is evidenced by the numerous improvements previously completed and recognized by 
the Town, BMSC is committed to being a good neighbor in the Carefree community. 
BMSC is committed to continuing to operate and maintain the plant and appurtenant 
facilities in compliance with a11 regulatory requirements. We will continue to work 
diligently with environmental regulatory agencies, Town officials and community 
representatives to achieve an operation which is performing within all laws and regulation 
and is aesthetically acceptable to the surrounding community. If you have any questions, 
please contact our office at 480-575-7303. 

Sincerely, 
Black lountain Sewer Company P 

oel L. Wade 
k a n a g e r  of Engineering and Construction 

Algonquin Water Services, L.L.C. 

JLW/jlu~ BLISC ornprorrmem 

cc: 
Michael D. Weber P.E., General Manager ~ lgonquin T,, ater Services, . .L. - -  
Bob Dodds P.E., President, Operationsklgonquin Power Services, L:L.C. 
Charlie Hernandez - Operations Manager Algonquin Water Services, L.L.C. 
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June 30,2004 

Spanish Village 
Acct No. 1000872 
5050 N. 40* St. Suite 260 
Phoenix AZ. 85018 

Ann: Commercial Account Sewer Discharger 

ALGONQUIN 

RE: BMSC -FATS OIL AND GRlEASE (FOG) REDUCTION PROGRAM 

The discharge of fats, oils, and grease (FOG) is a leading cause of sewer spills. This letter is being sent 
to you to inform you of Black Mountain Sewer Company's (BMSC's) on-going efforts to reduce the risk of 
outfall or sewer spills from grease accumulation in the sewer mains. To prevent this material from 
entering the sewer system, BMSC requires commercial customers discharging high levels of FOG to 
install grease removal equipment. To ensure that this equipment functions effectively, restaurants and 
FOG discharges must periodically remove accumulated FOG and food solids from these devices. 
Restaurants and other high FOG dischargers, frequently utilize commercial pumping contractors to clean 
their grease removal equipment and properly dispose of the removed material. It is the sole 
responsibility of the commercial sewer account to properly document the proper maintenance of these 
devices. 

The material pumped from the grease removal equipment is comprised of grease, fats, oils, trash, food 
solids, and water. Because of the high levels of grease, fats, and oils in this waste stream, the pumped 
material cannot, under any circumstances, be discharged to the environment or into the sewer system. A 
licensed commercial waste hauler may be used to properly maintain and dispose of industrial strength 
waste from sewer grease traphterceptors. 

Furthermore, the practice of discharging treated or untreated wastewater from a pumping vehicle into the 
sewer without permission of the BMSC is strictly prohibited. The practice of decanting or discharging 
wastewater from any device back into grease traps or interceptors constitutes an unauthorized 
discharge. Fukthermore, discharges of pumped grease trap or interceptor wastewater to other un- 
permitted locations, such as canvash interceptors or manholes, is also prohibited. Unauthorized trucked 
waste discharges and the failure to obtain the required permit are prohibited under local and federal laws; 
violations may result in enforcement procedures up to and including civil or criminal penalties. 

The attached flyer illustrates guidelines associated with the on-going FOG reduction program. Please 
help us protect the environment by properly operating and maintaining your grease collection system. For 
more information on the community-wide FOG reduction program, please contact the BMSC customer 
service line at 480-575-7303 

Thank you for your support 

Black Mountain Sewer Company 

Algonquin Water Services, LLC 
11 1 W Wigwam Road 
Suite B 
Litchfield Park, AZ 85340 Ph 623-935-9367 

Fax 623-935-1 020 



Black Mountain Sewer C o m p s n y  

Fats Oils and Grease (FOG) 

Fats, Oil and Grease (FOG) discharged into the sanitary sewer by commercial or industrial users 
can cause a number of problems in the sewer system. Grease & oil have poor solubility and tend 
to separate from the aqueous phase. Although this characteristic is advantageous in facilitating 
the separation of oil 8, grease in pretreatment devices such as grease traps and interceptors, it 
complicates the transportation of wastes in the sewer and can complicate treatment and disposal 
at the wastewater treatment plant. 

FOG in wastewater from food service facilities can result in decreased carrying capacity of 
sewers due to congealed, cooled grease which coats the inside of the pipes. Once a pipe 
becomes constricted, the potential for a stoppage increases. Stoppages can and will eventually 
cause sanitary sewer overflows: In order to ensure efficient sewage treatment, protect the sewer 
system and protect public health, the Black Mountain Sewer Company (BMSC) has established 
the following requirements for all commercial business accounts: 

Genera l  Requi rement  

Any type of business where oil and grease may be discharged into a public sewer shall have an 
interceptorltrap. The interceptor or trap shall be of a type and capacity approved by BMSC. 

i 

a. 

b. 

C. 

d. 

e. 

f. 

9. 

h. 

Each interceptor or trap shall be accessible at all times for inspection, cleaning and 
removal of grease and other material. Interceptors or traps installed outside of the 
building shall be constructed in such a manner so as to exclude the entrance of surface 
water and storm water. 
The interceptor or trap shall be situated on the User's premises. Operation and 
maintenance of the trap is the sole reasonability of the commercial sewer account. 
Building repair or remodels permitted for use requiring interceptors/traps shall be subject 
to these regulations. 
Waste discharges from fixtures, including but not limited to, scullery sinks, pot and pan 
sinks, mop sinks, soup kettles and floor drains, shall be drained into the sanitary sewer 
through an interceptorArap. Toilets, urinals and other similar fixtures shall not drain 
through the interceptor/trap. 
Interceptors and traps shall .be maintained .in efficient operating condition. At minimum, 
grease traps must be cleaned monthly or as deemed necessary by the Industrial Waste 
Inspector. The use of chemicals, bacteria or other agents to dissolve grease or otherwise 
clean grease interceptorsltraps is specifically prohibited. No such grease shall be 
introduced into any drainage piping leaving the premises, or public or private sewer. 
Large capacity concrete type interceptors (500-gallon capacity or greater) shall have a 
suitable sample box to provide access for collection of wastewater samples. Large 
interceptors must be serviced every three-months or as deemed necessary by the 
industrial waste inspector. 
Each appliance connected to a pre-cast under sink type grease trap shall have a flow 
device installed. No dishwashers may be connected to these types of grease traps. 
A record of grease trap cleaning or copies of grease interceptor servicing must be 
maintained for the previous twelve-month period and made available for inspection by the 
BMSC's representative (sample form attached). 

Add i t i  o.na I Info rrn a tio n 

For additional information on limiting FOG into the sewer system, please contact the BMSC 
Customer Service line at (480)-575-7303 



Frequently Asked Q u e s ' i b n s  (FAQ) 

About 

Fats  Oil and Grease - (FOG) 

Is FOG a problem in Our Area? 

For sewage collection and treatment of commercial business, the answer is an 
emphatic YES! FOG is singled out for special attention because of its poor 
solubility in water and its tendency to separate from the liquid solution. 

Large amounts of fats oil and grease in the wastewater cause trouble in the 
collection system pipes. FOG decreases pipe capacity and, therefore requires 
piping systems to be cleaned more often and in some cases, replaced sooner 
than otherwise expected. FOG can also hamper effective treatment and odor 
control at the wastewater treatment facilities. 

FOG in a warm liquid may not appear harmful. But, as the liquid cools, the 
grease or fat congeals and causes nauseous mats on the surface of settling 
tanks, digesters, in the wet wells of pumping stations, and the interior of pipes 
and other surfaces which may cause a shutdown of wastewater treatment units. 

Problems caused by wastes from restaurants and other FOG-producing 
establishments have sewed as the basis for ordinances and regulations 
governing the discharge of grease materials to the sanitary sewer system. This 
type of waste has forced the requirement of the installation of preliminary 
treatment facilities, commonly known as grease traps or interceptors. 

What  is a g r e a s e  t rap  a n d  how d o e s  it work? 

A trap is a small reservoir built into the wastewater piping a short distance from 
the grease producing area. Baffles in the reservoir retain the wastewater long 
enough for the grease to congeal and rise to the surface. The grease can then be 
removed and disposed properly. 

What  is a g r e a s e  interceptor? 

An interceptor is a vault with a minimum capacity of between 500 and 750 
gallons that is located on the exterior of the building. The vault includes a 
minimum of two compartments, and flow between each compartment is through 
a 90" fitting designed for grease retention. The capacity of the interceptor 
provides adequate residence time so that the wastewater has time to cool, 
allowing any remaining grease not collected by the traps time to congeal and rise 
to the surface where it accumulates until the interceptor is cleaned. 



How d o  I clean my grease trap? 

Grease trap maintenance is usually performed by maintenance staff, or other 
employees of the establishment. Grease interceptor (GI) maintenance, which is 
usually performed by permitted haulers or recyclers, consists of removing the 
entire volume (liquids and solids) from the GI and properly disposing of the 
material in accordance with all Federal, State, and/or local laws. When performed 
properly and at the appropriate frequency, grease interceptor and trap 
maintenance can greatly reduce the discharge of fats, oil, and grease (FOG) into 
the wastewater collection system. 

The required maintenance frequency for grease interceptors and traps depends 
greatly on the amount of FOG a facility generates as well as any best 
management practices (BMPs) that the establishment implements to reduce the 
FOG discharged into its sanitary sewer system. In many cases, an establishment 
that implements BMPs will realize financial benefit through a reduction in their 
required grease interceptor and trap maintenance frequency. 'vUARi\JING! Do not 
use hot water, acids, caustics, solvents, or emulsifying agents when cleaning 
grease traps and interceptors. 

Grease Trap Maintenance 

A proper maintenance procedure for a grease trap is outlined below: 

All? INTAKE LCCK AND LIFT 

5OL10.5 
ACCU !AULA710 N 

........................................... -- . ........................ -. .......... ................ 

t Step Action 
.'_....I.. ........... I 

1. Bail out any water in the trap or interceptor to facilitate cleaning. The water should be contained and 
should not be discharged into the sanitary sewer if the Oil and Grease concentration is greater than 50 
parts per million (pprn). Any discharges into the sanitary above 50 pprn is not allowed and should be 
disposed of by a professional waste handler. 

: 
' 

, 

, . . . . . . . . . . . . . . . . . . . . . . .  ..... -. .- .. .- .. . . . . . . .  _. .. ....................................... - . . .  -_ .... .. .... 

2. Remove baffles if possible. 

3. 

- .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - ......................... . . . . . . . . . . . . . . . . . . . . . . . . . .  

Dip the accumulated grease out of the interceptor and deposit in a watertight container. 

Scrape the sides, the lid, and the baffles with a putty knife to remove as much of the grease as possible, 

- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. ......... .......... <. .............. _. 
4. ' 



.......... ................. ... ........ ...... - 

and deposit the grease in to a watertight container. 

Contact a hauler or recycler for grease pick-up. 

...... .. .. - .  . . . . . . . . .  .. .. .. - ....... 
5. 

._ .. . ......... -. -. ..... .. ....... _ . . .  ._ -- .. ._ 

6. : Replace the baffle and the lid. 

7. 

. .̂ .. __ 
I 

Record the volume of grease removed on the maintenance log. 
~ 

... __.. . .- ... ._ . ._ ........................... ._ . ......... - . .... _ _ _  .... ....... ........... - _ _  __ ._ 

G rease In terce pto r Ma in te  n a n  ce 

G r e a s e  interceptors, d u e  t o  their size, will usually b e  c leaned  by g r e a s e  haulers  
or recyclers. Licensed s e p t a g e  haulers c a n  also p u m p  out  g r e a s e  interceptors 
a n d  haul t h e  w a s t e  to t h e  t reatment  plant. T h e r e  are a number  of companies  
w h o  are permitted t o  haul a n d  d ispose  of FOG. 

A proper maintenance procedure for a g r e a s e  interceptor is outlined below: 

NOTE: Since  the  establ ishment  is liable for t h e  condition of their pretreatment 
devices ,  t h e  establ ishment  owners/representat ives  should witness all 
c l e a n i n g h a i n t e n a n c e  activities t o  verify tha t  t h e  interceptor is being fully c leaned  
and properly maintained. 

AIR INTAKE 
.- VENT 

INTERCEPTOR 
:"COVER 

REGULATORY 

ACCUL!ULATlON 

.. _ ... 
I 
I ; Step Action 

I 
. ...... . 

1. 

2. 

Contact a grease hauler or recycler for cleaning. 

Ensure that all flow is stopped to the interceptor by shutting the isolation valve in the inlet piping to the 
interceptor. ~ 

Remove the lid and bail out any water in the trap or interceptor to facilitate cleaning. The waler should be 
discharged to the sanitary sewer syslern. 

.. ..... ......................................... ........... ............ ....... .- ...... 

.- ........ ... - .................................................. .... .- - ...... ............ - .. ............ 

3. 

- ... .- . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  ..... ....... - ................................... - ._ 



..... ...................... . . . . . . . . . . . . . .  ......... 

4. Remove baffles if possible. 

5. 

6. 

. .  ._ . . . . . .  ............. ^ ~ .- .......... .... 
' Dip the accumulated grease out of the interceptor and deposil in a watertight container. 

Pump out the settled sotids.and then the remaining liquids. 
~ 

.- 

I 

7. ! Scrape the sides, the lid. and the baffles with a putty knife to remove as much of the grease as possible, and 
I deposit the grease into a walertight container. 

...... 

a. : Replace the baffle and the lid. 

9. 

..... ....- .. -- . ! 

I 
: Record the volume of grease removed on the maintenance log. 

_. i . 

Can you recommend a maintenance schedule? 

All grease interceptors should be cleaned at least once each month. Some 
establishments will find it necessary to clean their traps more offen than twice per 
month. If the establishment is cleaning too often, the owner should consider 
installing a larger trap or interceptor. 

Do I have a grease trap? 

If the establishment is uncertain whether it has a grease trap, the owner should 
contact the Black Mountain Sewer Company (480)-575-7303 for a scheduled 
inspection. 

Do I need a grease trap? 

' Any establishment that introduces grease or oil into the drainage and sewage 
system in quantities large enough to cause line blockages or hinder sewage 
treatment is required to install a grease trap or interceptor. 

Interceptors are usually required for high volume restaurants (full menu 
establishments operating 16 hrs/day and/or serving 500-t meals per day) and 
large commercial establishments such as hotels, hospitals, factories, or school 
kitchens. Grease traps are required for small volume (fast food or take-out 
restaurants with limited menus, minimum dishwashing, and/or minimal seating 
capacity) and medium volume (full menu establishments operating 8-1 6 hrs/day 
and/or serving 100-400 mealdday) establishments. Medium volume 
establishments may be required to install an interceptor depending upon the size 
of the establishment. 

Is the grease trap I have adequate? 



The Uniform Plumbing Code requires that no grease trap have a capacity less 
than 20 gallons per minute (gpm) or more than 55 gpm. The size of the trap 
depends upon the number of fixtures connected to it. The following table 
provides criteria for sizing grease traps: 

... ..... .- __ . -_ - .. - ~ - ........ ..... 

I Grease retent ion i .Total number  of 
j f ixtures connected j flow, gprn i capacity, Ibs 

: I  , 20 40 

j 2 ' 25 I 50 

j Required rate of 

.................................................... _. ............... ........... - 

- ... .... -. ....... __  ... ___ . 

i i 
; 3  j 35 I 70 
! ! . . 

4 50 100 
. . . . . . . .  

The size will also depend largely upon the maintenance schedule. If a grease 
trap or interceptor is not maintained regularly it will not provide the necessary 
grease removal. The establishment should work out a specific cleaning schedule 
that is right for the establishment. All grease traps need to have the grease 
cleaned out periodically and no one likes to do the job. It is a dirty job. Running 
extremely hot water down the drain only moves the problem down stream. It 
does not go away. Catch the grease at the source! This is the most economical 
means to reduce all costs. 

What if I don't install a grease trap? 

If the establishment uses grease and oil in food preparation, it will eventually 
encounter a maintenance problem with a plugged building sewer line. The 
blockage can create a sewer backup situation and ultimately a potential health 
problem in the establishment. Someone will have to pay for removing the 
blockage. If the problem is in the building sewer line, then the establishment has 
direct responsibility for paying for the maintenance. If the blockage or restriction 
is in the public sewer main and it can be proven that the establishment is the 
cause of the blockage, then the establishment may have to pay for the public 
sewer to be maintained. Blocking a sanitary sewer line is also a violation of the 
federal Clean Water Act. 

Who determines if I need a grease trap or interceptor? 

An approved grease trap or interceptor shall be installed according to the 
Uniform Plumbing Code, Maricopa County Environmental Services Department 
(MCESC) or the Arizona Department of Environmental Quality 
The rules of the Health Department will also assist the establishment in 
determining if a grease trap or interceptor is required. The BMSC prohibits the 



discharge of materials that can solidify and create blockages in the wastewater 
collection system or treatment plants. The BMSC, MCESD or ADEQ may make 
periodic inspections to see that no health problems exist due to improperly 
maintained grease interceptors. These agencies may enforce if a problem exists. 

How can I get in compliance? 

The establishment should contact the BMSC (480)-488-2987. This will enable 
the proper jurisdiction to assist the developer with design standards, 
establishment of cleaning schedules or advise of any problems showing up in the 
wastewater collection system. Along with sewer tap inspections, a grease 
interceptor inspection is required regardless of whether the establishment has an 
existing trap or is installing a new one. 

What are the  criteria for inspecting g rease  traps? 

All food service establishments suspected of causing problems to t he  collection 
system or treatment facilities will be inspected. The inspector will use the 
following criteria to inspect grease traps: 

. _ _  .... . 

1 Percent of Trap Filled \ Trap Condition 
...................... .... .__ . ........ ....... .... - ........... . - -. 

25 : Good 

25 - 50 ; Fair 

>50 1 Poor 

................ ._ ....... 
! 

.......... - .. -. ..... .... - __ ...... ............. 

................. .. __ . .-I._ ...... 

If the trap is in FAIR condition, the establishment should be advised to keep an 
eye on the maintenance schedule. The cleaning frequency may need to be 
increased. If the trap is in POOR condition, the establishment should be issued a 
compliance order to have it cleaned immediately. The establishment should then 
be required to contact the  issuing authority within 30 days to verify that the 
grease interceptor has been properly cleaned. 



Commercial Accounts 

Spanish Village 
5050 N 40th Street Suite #260 
Phoenix 85018 

El Pedregal 
34505 Scottsdale Road 
Scottsdale, AZ 85262 

Bakery Cantina 
25 15 N. Scottsdale Suite #1 
Scottsdale AZ 85257 

Pia's 
PO Box 5443 
Carefree, AZ 55377 

Bad Donkey 
PO Box 5292, 
Carefree, AZ 85377 

Basha's 
PO Box 488 
Chandler AZ 85244 

Pizzafano's 
2500 N. Central Suite itfl500 
Phoenix AZ 85004 

F1 ap Jacks 
2800 N. Central Suite #I500 
Phoenix AZ 55004 

China Joy 
2800 N. Central Suite #1500 
Phoenix AZ 85004 

English Rose Tea Room 
PO Box 5565 
Carefree, A2 85377 

Boulders 
PO Box 2090 
Carefree, A 2  55377 

Carefree Inn 



37220 N. Mule Train 
Carefree, AZ 55377 
Trattoria Romania / Carefree Plaza 
PO Box 921 
Carefree AZ, 85377 



To: E. Morgan 

From: S. Francom 

CC: G. Gardner, J. Pearson 

Date: June 29,2004- 

Re: Black Mountain Sewer - Letter of June 23,2004 

Assuming that everything in the above referenced letter is true there are some obvious 
information that has been excluded that I believe needs response and indicates that Black 
Mountain still has not fully addressed their system problems. 

There is approximately 6,200 feet of 4 and 6 sewer pressure line between the CIE lift station 
and the first manhole inside the Boulders. That much line would hold approximately 8,620 
gallons of sewerage. If the CIE lift station pumps 30,000 to 40,000 gallons average per day 
and pumps approximately 600 gallons each time it pumps at a rate of 320 gallons per minute 
that equates to the line being evacuated 3.5 to 4.6 times every 24 hours. At 320 gallons per 
minute it would take about 27 minutes of constant pumping to vacate the line . Under the 
conditions as described in the letter, the pumps would run each time they turned on less than 
two minutes. It is evident that there is sewerage sitting in the line for an extended period of 
time. They indicated that the pH as tested in the manhole at Quartz Valley and Boulder Drive 
is as high as 9.0 which indicates that the sewerage could not smell because of the residual 
capability of the Thioguard, However the sewerage stream still stinks and as a result they 
have sealed all the manholes. Either the pH reading is incorrect, Thioguard does not work as 
they believe or the Thioguard is not in the sewerage stream in the quantities they have 
indicated. 

As to the flushing of the CIE and other lift stations, unless additional water is introduced at 
the time of the flushing I cannot see that normal sewerage flow would be sufficient to flush the 
8,520 gallons of setting sewerage from the pressure line. They indicated that the C IE lift 
station containment capacity was 150, gallons /ft that would mean that they would have to 
have approximately an equivalent of 57 feet of wet well to have sufficient water to empty the 
pressure line. I do not believe that the pressure line has ever really been totally flushed out. It 
would be so easy just to do it instead of arguing about what they have done or not done. 

I know that there was in place in the Boulder Sewer Company's filing with the Arizona 
Corporation Commission a far reaching Requirement of Service document. That document 
contained strong limitations as to the type of sewerage the sewer company would take. 
Included in that document were limitations as to the temperature, BOD strength, fat and oil 
content and specific prohibitions on chemicals and other products. That document was used 
by the Boulders Sewer to regulate private and commercial discharges into the collection 
system and was used to cause the cleaning of grease traps by restaurants and public 
cooking and baking facilities. It was used to eliminate discharge of photo developing 

1 



chemicals and chlorine discharges to the collection system. That document must still be in 
place and is a matter of public record I would presume. 

Finally, I believe at the Commercial Lift Station there is still in place a large septic tank 
between the manhole on Ho Street and the new wet well manhole at the lift station which 
might be affecting the septic condition of the sewerage. 

Page2 



BLACK bfOUNTAIN SEWER CORPORA T7oN 

.. . . 

Mayor Edward C. Morgan 
Town of Carefree 
PO Box 740 
100 Easy Street 
Carefree, Arizona 85377 

Re: 

Dear Mayor Morgan, 

Black Mountain Sewer Company - Action Plan 

August 10,2004 -rc/ i 
\ P  

As agreed upon during the August 3, 2004 Town of Carefree council meeting, I am 
pleased to provide you the action plan presented as Figure 1, below. This plan is based on the 
recommendations of the recently completed odor study conducted by Lamb Technical Services. 
Black Mountain Sewer Company (BMSC) remains committed to continuing the numerous 
improvements the Town has already recognized as having significantly improved the situation 
which we inherited from the prior owners and believes these projects will hrther eliminate the 
minor odors that might exist at the plant site and w i t h  the collection system. 

sound attenuation material at the plant site, and an additional chemical feed station in the 
collection system. 

This action plan provides for the installation of additional sealing material at the plant site, 

I 

Figure 1 - Timeline for Odor Improvements 

Black Mountain Sewer Co 
PO Box 459 

Litchfield Park, AZ, 85340 

Telephone. (623) 935-9367 Facsimile (623) 935-1 020 



August 10, 2004 
Town of Carefree Action Plan 

we had discuss d, BMSC believ s that its long standing record of complete regulatory 
compliance and its past commitment to resolving this situation as evidenced by the numerous 
improvements implemented to date, demonstrate our good faith efforts in t h s  matter 
Unfortunately, the Town has chosen to condition the signing of the operating agreement upon 
resolution of the perceived odor situation and indicated in the most recent council meeting that 
resolution would be deemed achieved only when the Town received a letter from the Boulders 
Home Owners Association indicating complete satisfaction with the situation. BMSC believes 
this to be an unrealistic, unachievable goal and fbrther believes that the Town is unduly and 
unreasonably withholding the operating agreement. Consequently, before any fbture 
improvements will be considered, BMSC and the Town must enter into an operating agreement. 

Should you need to discuss this matter fbrther, please do not hesitate to call. Thank you 
for your time and consideration. 

Very truly yours, 

Michael D. Weber, P.E. 
General Manager 



To: E. Morgan 

From: S. Francom 

CC: J. Pearson 

Date: August 17,2004 

Re: My response to Black Mountain Sewer's letter re the "Action Plan" as a result of 
Lamb's odor study 

First I want to say that Lamb's study was quite complete however he has one glaring mistake 
that could and will effect odors in the Boulder. He states that the pressure line discharge form 
the CIE lift station into the gravity line occurs at the manhole located at Century and Boulders 
Drive and at that location he encountered concentrations of 700 PPM. The actual discharge 
point is the manhole located at Boulders Drive and Ironwood and if the concentration of odors 
remains equal or higher at that location there will be a problem at that intersection. I do not 
know why he was told that Century Way was the discharge point unless there were odor 
complaints and he investigated that location only. 

As to the action plan, I look at the things that BMS has indicated they are going to do as a 
result of the study and I believe that the actions they have indicated to 'do were all in place 
prior to the study and none are a result of the study The study indicated that the.main 
problems were the turbulence at the manhole at Boulder Drive and Quartz Valley near the 
treatment facility, undersized suction blowers on the filtration system, ineffectiveness of the 
current filtering system because the treatment train covers allow too much infilkation of air 
into the system thus destroying the negative pressure under the covers which then does not 
draw odors from the treatment trains into the filter, the wrong type and size of filter. 

The study had nothing to do with Sage Brush nor sound attenuation. It recommends redesign 
of the Quartz Valley manhole to eliminate the turbulence and add a connection to the filtration 
system to cause a negative pressure in the manhole and installation of a multi-stage wet 
filtration system sufficient in size to cause negative pressures in all the treatment train vessels 
including the metering house, aeration basins, sludge wasting basins and the manhole at 
Quartz Valley. 

It is still my belief that one of the pressure lines from the CIE to the gravity system should be 
eliminated or thoroughly flushed on a regular basis mitigate odors up stream from the 
treatment facility. I also know that when the CIE pumps run the gravity flow line in the 
boulders is super charged causing a higher pressure in the manholes that force air from the 
manholes. (Supercharge of a gravity line is when the inflow into the manholes exceed the 
capacity of the out flow pipe and the oufflow pipe fills completely and ,partially fills the 
manhole displacing the air in the manhole.O 



Odor  C o n t r o l  R e v i e w  a n d  Recommenda t ions  
Town of C a r e f r e e  

APPENDIX C 
ODOR CONTROL 

MANUFACTURER INFORMATION 
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T H E  U S F I L T E R ' S  D A V I S  P R O C E S S  P R O D U C T S  

BIOXIDE ... THE NATURAL SOLUTION . 

TO meet the needs of che industry, 

USFilter's Davis Process Products' has 

developed BIOXIDEO as a means to 

eliminace the odor, corrosion and safety 

problems associated wicli hydrogen 

sulfide i n  sewage: In addi t ion,  

BfOXIDE' combats niosc other .odors 

commonly found in wascewater creacrnent 

systems. BIOXIDEO is a unique, proven 

product because it achieves sewage odor 

control naturally, rather than chemically. 

As a result, BIOXIDE".boch re7zoues 

dissolved hydrogen sulfide and prevents 

its formation.  T h i s  facc makes the 

BIOXIDEO process ideally suited 

to provide effeccive and affordable 

o d o  r co n c ro I t h r o ugh o u t t h e en ti re 

collection system. 

BIOXIDEO is a patented process wliich 

controls hydrogen sulfide odors and 

corrosion biologically. Incroduction 

o f  nitrate oxygen via addition o f  

BIOXIDE" solution into a waste stream 

creates an environment in which certain 

naturally occurring bacteria thrive. These 

bacteria utilize the dissolved hydrogen 

sulfide which is present as a part of their 

metabolism, thereby cosc-effectively 

removing any dissolved hydrogen sulfide 

from the wascewacer. This process 

eliminates the odor ,  corrosion a n d  

safety problems associated with 

acmospheric hydrogen sulfide. T h i s  

removal nlechanism, pacented by 

USFilter's Davis Process Products i n  

1990, allows economical eliminacion of 

dissolved hydrogen sulfide for a far 

broader range of wastewater collection 

S 0 L U T l O  N: 8 IO X I D E @  

system odor problems than previously 

considered possible with nitrate addition 

to prevent anaerobic biological activity. 

The  BIOXIDE' process has a proven 

crack record for controlling hydrogen 

sulfide in a variery of collection system 

applications, with over 1,000 installations 

throughout  the U.S. a n d  Canada.  

Dissolved hydrogen sulfide concencracions 

of over 50 ppm are reduced to <0.1 pprn 

in the most severe applications. 

CONTAINS NO HAZAkDOUS SUBSTANCES 

Many options to control or eliminate 

odor cornproniise safety by reaction and 

flammability.Their storage and handling 

is often hzardous and costs are high, 

making [hem economically iinpraccicable. 

Based upon che requirements  o f - a  

particular odor problem, USFilter's Davis 

Process Products will design a n d  

administer a BIOXIDEO solution dosage 

strategy to  stimulate and suscain che 

biological process. BIOXIDE@ .is an 

aqueous solution ofnon-hazardous nitrate 

salt (as defined by the EPA CEKCLA list): 

Therefore, the use of BIOXIDE' releases 

no hazardous substances to the 

environment, nor does it expose workers 

or the public co pocencially dangerous 

situations. 

REDUCES 6 0 0  

Because BIOXIDEO achieves odor control 

biologically, an additional benefit of its 

use is sewage BOD reduction. Therefore, 

a potential secondary benefi t  o f  

BIOlXIDE@ is reduced BOD loading and 

increased treatment plant capacity where 

BOD loading is limiting. 

TREATS OTHER COMMON SEWAGE ODORS 

Hydrogen sulfide is normally t h e  

predoininanc sewage odor  problem. 

However, other odorous sulhr compounds 

such as mercaptans and organic sulfides 

can also contribute to odor problems. The 
biological environment  created by 

BIOXIDEO will effectlvely remove these 

problem compounds as well. 

ARRESTS CORROSION 

Collection system and treatment plant 

equipment and structures of concrete or 

metal are severely corroded by atmospheric 

hydrogen sulfide. While no product can 

reverse the damage already caused by 

existing corrosion, BIOXIDEO reduces 

further corrosion by effeccively eliminating 

dissolved hydrogen sulfide, the source of 

atmospheric hydrogen sulfide. 

. -  
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Process Prodt, 

The BIOXIDE@ System for odor control 

is a complete program which is guaranteed 

to solve specific odor problems within 

wastewater collectlor1 and  treatment 

systems. USFilter's Davis Process Products 

guarantees your 100% satisfaction with the 

ability of BIOXIDE@ to deliver the results 

which it has been employed to attain. In 

order to provide such a guarantee, 

USFilter's Davis Process Products 

thoroughly analyzes each odor control 

problem using our experienced technical 

personnel to survey your system 

characteristics. The survey results are then 

analyzed by our staff to determine the 

optimum application. Once this analysis 

is complete, a proposal is then submitted 

identifying the particular odor problems 

in the system and the effectiveness of 

BIOXDE@ as a corrective measure. 

Upon completion of the survey, a field test 

is arranged to demonstrate the effectiveness 

of BIOXIDE@. USFilter's Davis Process 

Products designs a custom BIOXIDEO 

solution feed program with die optimum 

application locations for cost effective 

sulfide removal, Lased on our survey. Our  

trained technicians then install and 

start up the system. This installation 

is supported by thorough operator 

training, follow-up evaluation and  

troubleshooting services. 



W H E N  C O M P A R E D  T O  A L T E R N A T I V E  M E T H O D S ,  
B I O X I D E @  E X C E L S  I N  E F F I C I E N C Y ,  S A F E T Y  A N D  C O S T  

E F F E C T I V E N E S S  

BIOXIDE' V S .  OXIDIZERS 

Chemical oxidizers such as Chlorine, 

Hydrogen Peroxide and Potassium 

Permanganate are commonly uied ro 

control  hydrogen sulfide odors I n  

comparison to BIOXIDEO, these materials 

have several negatives. There are high 
reactivicy and flammability risks involved 

in die use of such oxidizers. These safety 

hazards make expensive storage and  

handling techniques and equipment a 

necessity. Wile these costly steps reduce 

the risks involved with using thesk 

oxidizers, the liability associated with [heir 

use remains. 

In addition, oxidizers [rigger a chemical, 

rather rhan a biological reaction within che 

system. The oxidizing mechanism ofchese 

products is not specific to hydrogen sulfide 

and therefore excess dosage (compared to 

theoretical) is the norm. This contributes 

to the relacively high cost. However, 

RIOXIDE* is a biological process specific 

to odor compounds and, unlike oxidizers, 

In contrast, BIOXIDE@ is suited for 

continuous treatment making it a much 

more effective, and consistent rnechod of 

odor control. 

BIOXIDE* VS.  BACTERIA ADDIT ION 

The addition ofvolumes of "new" bacteria 

IS not effective in controlling hydrogen 

sulfide because the sewage is not conducive 

to their growth. The difficulty in achieving 

Consistent dosage and lack of stability 

method kills many helpful organisms 

which are present in thesewage, making it 

detriniencal to plant operations Metal salts  ale normally the  mosc 

B[ONDE* enhances biological organism economical means of dissolved hydrogen 

growth rherebycomplenlenting the natural sulfide control. However, metal salts are 

operation of che plmt .  Furthermore, specific to the removal ofhydrogen sulfide, 

caustic treatment such as pH adjustment therefore diey commonly leave other odor 

cannot be sustained on aconrinuous basis. compounds untreated. RIOXIDE* can 

BloXIDEb "' METAL S A L T S  

provide equivalent effectiveness a n d  

economy in a natural manner rather than 

via a chemical process while treating a 

broader range olodor causing compounds 

In addirion, BIOXIDE@ provides extra 

benefits in the fooini of BOD reduction. 

BIOXIDED VS VAPOR PHASE TREATMENT 

Vapor phase technologies s u c h  as 

adsorption sysrems or air scrubbers control 

odors by ventilating and creating the 

atmosphere i n  one geographic area. 

BIOXIDEO controls odor compounds 

within the sewage preventing [heir release 

to the atmosphere. In  short, BIOXIDEQ 
prevents an odor problem from ics source, 

while vapor phase technologies treat the 

problem afrer i t  exists. Similarly, 

BIOXIDEO eliminates &e severe corrosion 

caused by atmospheiic hydrogen sulfide 

making i t  a signifiancly inore effective 

means of reducing corrosion rhan vapor 

phase treatment. These differences make 

BIOXIDEO a better value for odor and 

corrosion control iii most cases. 





Orenco carbon filters are used to reduce the odor of sewer gases. Containing granulated activated impreg- 

For carbon filter lids refer to Lids ('L,Jon page 4. 

Carbon Filter Recharge Packages (CFR) 

Orenco carbon filter recharge packs are used as a simple, clean method of refilling carbon filters Offered in a 
ready-to-drop-in pouch for all standard carbon filter sizes 

NDMENdLATURE 
li*u*--.---az+----- -I.--M%.,%IY Yc--*.x-- ..->3-1.r",rirrra rrnna- ~ * U X I C I L I R ~ I I ?  ".-e%----. 

Carbon filter diameter (inches). 
3 = 3" - - .  
4 = 4" 
12 = 12" (forlids) 

Carbon filter recharge package 

outlet of different diameter. Molded of PVC. 

42 = 4" to 2" reducer ' 

43 = 4" to 3" reducer 

TABLE 52. . C A R B O N  FILTER, RECHARGE PACKAGE, AND BUSHING EXAMPLES 

CF3 

cm3 
CFB32 

Carbon filter with weather cap, 3" diameter 
Activated carbon refill package, for 3" diameter filter 

Bushing for carbon filter, mounts CF3 to 2" diameter outlet 
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KEY ADVANTAGES 

h THE CHEMICAL COST OF 

CONVENTIONAL SCRUBBERS 

99.5% H,S REMOVAL 

EFFICIENT REMOVAL OF AMMONIA 

AND ORGANIC ODORS 

LOW PROFILE AND COMPACT SIZE 

FACTORY ASSEMBLED FOR EASE OF 

INSTALLATION 

USFILTER GUARANTEE 

USFILTER'S P O L Y - S T A G E T M  ODOR CONTROL S Y S T E M S  

Municipal and industrial water and wasre- 

warer treatment plants supply our growing 

communiries with a viral resource: deah warer. 

In che process of ueacing our water, some 

process generate odorous gases. As a good 

neighbor, ofren in close proximiry to rhe gen- 

eral public, dim facilities musr conrain and 

neutralize any odors created. USFdcer offers a 

complete Line of odor rrearmenr soludons. 

A preferred soluuon is wer chemical scrubbing 

USFilreri Poly-Srage'" Odor Control System 

IS a parenred('), mulu-sage, rnulu-chemsrry 

wer scrubber system that c;u7 be configured to 

remove hydrogen sulfide (HZS), ammonia 

("3) and organ~c odors from mmcipal and 

indusrrial processes. Each mrdaoon is custom 

designed IO maxunue removal efficiency of the 

odorous compounds and to rnirumue chemical 

consumpoon. Performance E guaranteed. 

The compact deslgn of the Poly-Srage scm b 

bers occupies a kacnon of the space requred 

by convenuonal packed tower sysrems, wth 

betrer chemical ualuarion and lower insralla- 

cion and maintenance costs. Each syscem IS 

complecely faccory pre-assembled and 

mechanically rested prior to shipment 

USFilter offers L-Series and DD-71 Series 

Poly-Stage systems. The L-Series scrubbers are 

designed to handle air flow rates ofup IO 1,000 

c h  and the DD-71 Series systems are 

designed to handle air flow rates from 1,000 

cfm to 6,000 cfm. 

Within each of the w o  senes, rhree models are 

offered. rhe Simplex, the Duplex and the 

Triplor scrubbers. The Sunpla scrubber IS a 

single-scage scrubber swtable for lower au flow 

rares and odor loads, and up ro 95% H2S 

removal The Duplex scrubber is a cwo-srage 

scrubber swtable for moderate air flow r a t a  

and odor loads, and up to 39% H$ removal. 

The Triplex scrubber 15 a three-snge scrubber 

swcable for hgher air flow rates and odor 

loads, and for 39.5%+ HIS removal. 

The Duplex and Triplex models are designed to 

minimix chemiwl costs by using relatively 

inexpensive sodium hydroxide (cauuc) co 

remove 70-80% of the .odors in the finr 

sta&, and then treating the remaining odors 

with a combination of sodium hypochlorire 

(bleach) and caustic in the last stage. Four-srage 

Quadripla sysrems have also been built to uear 

NH,, H2S and organics in a single system. 

HDXLPE CONSTRUCTION USFilter's Poly-Scage scrubbers use rocarional- 

ly molded vessels of High Densiry Crosslinked 

The vessels are chemically reslsrant ro concen- 

traced acids, alkalis and oxidwrs md are 

Polyethylene (HDXLPE). The unique roo- 

uond moldtng rechnique creares a vessel wth- 

out sems or joints which mirigates I&. 

designed to oprrare in w'y harsh envlron- 

menu. wrh consnnr exposure to wearher and 

W arrack. 

I 

(1) Poly-Srage sysrenls dre under 
U S Paren[ Number 4,945,402, Re 35. 234 



L - S E R I E S  O D O R  C O N T R O L  S Y S T E M S  

n- USFilrer's L-Series Scrubber is a shd-mounted, modular design, once-through, packaged 

odor control system. Each system includes one to three stages of gas absorption, an indi- 

vidual integral sump for each stage, mist eliminator. induced drak exhaust fan, exhaust 

stack, recircularlon and metering pumps, piping, valves, fittings, instrumentation and 

controls to make a complete and Functional system. Each system is completely factory 

assembled and tested prior to shipment. The  L-Series scrubbers are sized to handle air 

flow rates up to 1,000 cfm. 

L-Series Simplex Sysrem 

Skid Dimensions: 5'-0"L x 8'-0"W 

Foocprint Required*: 13'-0"L x 3'-6"W 

Sysrem Height: 7'- 2" 

Shipping Weight: 300 Ibs. 

Operating Weight: 1,000 Ibs. 

Fan HP: 0.5 to 2.0 

Pump HP: 0.33 

L-Series Duplex System 

Skid Dimensions: 6'-3"L x 8'-6"W 

Footprint Required': 15'-0"L x 3'-6"W 

System Height: 7'- 2" 

Shipping Weighr: 750 Ibs. 

Operating Weight: 1,500 Ibs. 

Fan HP: 1.0 to 3.0 

Pump H P  (Total): 0.67 

L-Series Triplex System 

Skid Dimensions: 7'-3"L x 8'-6"W 

Footprint Required.: 16'-0"L x 7'-6"W 

System Height: 7'- 2" 

Shipping Weighr: 1,500 Ibs. 

Operaring Weight: 2,500 Ibs. 

Fan HP: 1.0 ro 3.0 

Pump HP (Total). 1.0 

. Includes chemlcd storage rank 
- 



D D - 7 1  S E R I E S  ODOR C O N T R O L  S Y S T E M S  

USFilrer‘s DD-71 Series Scrubber is a modular design, once-rhrough, packaged odor 

conrrol sysrem. Each system includes one ro rhree srages of gas absorption, an individual 

integral sump for each srage, mist eliminator, induced drafi exhausr fan, exhaust stack, 

recircularion and merering pumpb, piping, valves, firrings, instrumenrarion and conrrols 

ro make a complete and funcriond sysrem. Each sysrem is completely facrory assembled 

and resred prior to shiprnenr. T h e  DD-71 series scrubbers are sized to handle air flow 

raws up to 6,000 cfm. 

DD-71 Simplex System ’ 

Vessel Dimension: 3‘-8”L x 8’-0”W x 7’-6”H 

Foorprinr Required’: 18’-G”L x iO’-O”W 

Shipping Weighr: .1,800 Ibs. 

Operaung Weight: 5,000 Ibs. 

Fan HP: 5.0 to 10.0 

Pump HP: 3.0 

DD-71 Duplex System 

Vessel Dimension 7‘-4”L x 8‘-0”W x 7’4’” 
Footprint Required’: 22’-O”L x 20’-0”W 

Shipping Weight: 2,800 Ibs. 

Operating Weight: 10,000 Ibs. 

Fan HP: 5.0 to 10.0 

Pump H P  (Tord): 6.0. 

DD-71 Triplex System 

Vessel Dimension: 1 1’-O”L x 

Footprint Required’: 25‘-6”1 

Shipping Weighr: 4,000 lbs. 

Operacing Weighr: 15,000 Ibs. 

Fan HP: 5.0 to 10.0 

Pump HP (Toral): 9.0 

8‘-0”W x 7‘-6”1 
L x 20’-0”W 

- 
* Itdudes chemical srornge ranks 



PROCESS DESCRIPTION The xhematic diagram below illusrrares a 

typical Triplex configurarion for hydrogen 

70-80% of the incoming H$. The gas 

then passes rhrough Srage 2, which is Fed 

sulfide removal. The  system utilizes sodi- with blowdown From Srage 3 as well as 

urn hydroxide (NaOH) and sodium wirh fresh N a O H  solurion ro prcxide 

hypochlonre (NaOCI) 10 react wirh and r e r n d  of an additional 70-80% of rhe 

remove rhe odorous compounds present in remaining H2S. T h e  gas then passes 

the air scream. through Srage 3, which is fed wirh fresh 

NaOCI and N a O H  soluriom, to provide a 

strcng oxidarion reacrion to r e m m  the 

remaining H2S and other odors. 

In Stage 1, rhe process gas is pre-reared 

wirh rhe blowdoown from Srage 2 to rerncne 

CUSTOM DESIGNS T h e  Poly-Srage scrubber system can be configured to remove ammonia and hydrogen 

sulfide in rhe same scrubber. The  system chemisrry can also be configured ro remove 

odorous organic compounds chat cannor be conrrolled effectively with a conventional 

caustic and bleach scrubber. 



OTHER VAWR PHASE ODOR CONTROL PRODUCTS BY USFILTER 

LO/PRO ODOR CONTROL SYSTEM 

ZABOCS BIOLOGICAL SYSTEM 

CARBON ADSORPTION SYSTEMS 

RJ-POLY-BR-0703 

T h e  parented LO/PRO@ Multi-Stage 

Padcaged Scrubber Syscem is one of h e  most 

technically advanced and cosc-effmjve scrub- 

ber syscems available. The LOPRO is a fac- 

tory pre-assembled syscem of unitary con- 

scruction which can do the work of conven- 

tional packed towers in less than half the 

The ZABOCS'" Biological Odor Cunuol 

System is an advanced muld-media F e r n  

which combines gas absorpdon, a h r p d o n  

and biological treatment to capture and then 

eliminate organic and inorganic odors from 

wmewater process air s u m .  The unique 

Carbon adorpuon is an $feccive solution to 

many odor control problems. I t  is panicular- 

ly UXM for small air Bow, remoce locations, 

and control of spedfic volatile organic a m -  

pounds rhat are difficult to remove by wet 

scrubbing. 

We offer a complece line ofcarbon adsorpdon 

systems q i n g  from small modular systems 

(1 00 cfm and up) IO larger, dud-bed systems 

up co 20,000 c h .  

USFiltcr c s c w  rhc rlght IO change rhc spccikirions 

referred IO in rhtsIircrarure.itanv r m c .  wlthourprtor n o i r c  
RJC, Poly-Smgc. ZABOCS. L - h i e s ,  DD-7 I Scrtcr. 
Biodagcnc. Blourb and LD/PRO arc trademark of Clnircd 
Stria Filrcr Corpraoon or 11s afil~sier. 

space and at a fracdon of rhe cosc. Each instal- 

lation is a s t o m  designed to maximize effi- 

ciency and minimize chemical consumption, 

in coordination with other customer require- 

ments. Performance is guaranteed with 

removal efficiencies in excess of 99.0% and 

air flow races up to 25,000 c h .  

combination of propriecary BtodageneT" and 

B i d ' "  media enables the ZABOCS sys- 

tem to treat rhree runes the air volume com- 

pared to similarfy sized convendond biofilcer 

syam, wide immediately rreaung odors 

with zero acdimarion t i e .  

To find outrmore about how to put 
USFilrer to work for you, contact us at 

RJ Environmental Products 
13100 Grcgg St. Suite B 

Poway CA 92064 
858.486.8500 phone 

858.486.8501 fax 
www. usfi I tersorn 

Q 2003 Uniicd Srriu Filtcr Corporaoon 







THE LO/PRO" ODOR CONTROL SYSTEM 

SUPERIOR TECHNOLOGY The LO/PRO" Odor Control System 

is the most technologically advanced and 

cost effective scrubber system available. 

The LOIPRO is a patented', multi-stage, 

multi-chemistry wet scrubber syscein 

which can be configured to remove 

hydrogen sulfide, ammonia, or organic 

odors from municipal and industrial 

process gases. 

Each installation is custom-designed 

to maximize efficiency and minimize 

chemical consumption, in coordina- 

tion with other customer requirements. 

Performance is guaranteed, with removal 

efficiencies in excess of 99.0% and airflow 

rates up to 24,500 cfm. 

Each system is completely factory 

pre-assembled and mechanically tested 

prior to shipment. Premium vinylester 

fiberglass reinforced plastic (FW) con- 

struction provides superior scrength and  

corrosion resistance. The compact design 

occupies a fraction of the space required 

by conventional packed tower systems, 

with better chemical utilization and lower 

installation and maintenance costs. 

PATENTED PROCESS 

VERSATILE DESIGN 

LOW PROFILE/ 
COMPACT SIZE 

SINGLE SOURCE 
RESPONSIBILITY 

GUARANTEED 
PERFORMANCE 

FACTORY ASSEMBLED 

EASY INSTALLATION 

'The United Stdtes Patent and Trademark Office has recognized the novelty of the design of 

the LO/PRO wit/? the award oftwo patents (US. Patent Nos. 5,876GG2 and 6 174,498). 

An nAditionnlQntent apphcatron i s  now pending USFilter is tbe on4 company able to offer 

the innovative odor control systems covered by these patents. 



THE LO/PROO PROCESS 

H2S REMOVAL 

PROCESS CONFIGURATION 

The schematic diagram below illus- 

[rates a typical LOlPRO configuration 

for hydrogen sulfide (H,S) removal. In 

Stage I ,  rhe process gas is pre-[reared with 

blowdown from Stage 2/3 as well as with 

fresh caustic solution to remove 70-80% 

of rhe incoming H,S. 

The g a  then passes chrough Srages 2 

and 3, where a strong oxidation reaction 

removes all remaining H,S. Chemical 

urilizarion is opcimized through precise 

control of pH and ORP levels in the 

scrubber liquid. 

COMBINED H,S AND NH3 REMOVAL LO/PRO systems have been designed 

for removal of hydrogen chloride, hydrogen 

fluoride, and other acid gases. Systems can 

also be configured to remove ammonia 

(NH,) and hydrogen sulfide in the same 

scrubber. In this process, the first stage IS 

CUSTOM DESIGNS The themiscry can be configured to 

remove mercaptans and ocher odorous 

organic compounds that cannot be con- 

trolled effeccively with a conventional 

caustic and bleach scrubber. We have also 

designed unique odor conrrol systems rhar 

maintained ar a low pH, and a strongly 

acidic solution removes more rhan 99% of 

the ammonia. In rhe second and third stages, 

sodium hydroxide ' (caustic) and sodium 

hypochlorire (bleach) in the solucion remove 

more than 99% of the hydrogen sulfide. 

operate a t  high pressure or high vacuum, 

systems that treat gases containing up to 

50% carbon dioxide and/or methane, and 

systems rhar treat concentrations in excess 

of 60,000 ppm H,S. 



LO/PRO" DESIGN INFORMATION 

Exhaust Stack 

Multiple Sfage 
/- Scrubber Vessel 

Alternate Inlet on Back 

Pad 



LO/PROm PROVEN PERFORMANCE 

Application 

Air Flow Rate (CFM) 

C hemicals 

Design Efficiency 

Dimensions 1 x W x H fhl 

Performance 

Inlet H,S (pprn) 

3utlet H,S (ppm) 

?emoval Efficiency 

10s Vegas WRF, Primary Clarlflers 

7 systems, 24,500 cfm each 

NaOH and NaOCi 

99 5% at peak 

1 7 . 5 ~ 9 5 ~  1 2 5  

Average Peak 

#2 #3 #4 #2 #3 #4 

1 1  2 106  110  2 2 6  2 2 3  2 0 8  

D O 1  000 0 0 3  001 001 002 

9 92% 99 97% 99 75% 99 96% 99 96% 99 09% 

1 Application Avon WWTP, ATAD Process 

Air Flaw Rate (CFM) 3,000 

Chemic& NaOH, NaOCl and H,SO, 

Design Efficiency 99 0% 

Dimensions l x  W x H (h) 

Performance H2S Mercaptans 

Inlet H,S (ppm) 8 0  6 0  

Outlet H,S (ppm) 0 02 N D  

1 1 0 x 5 5 x 10.0 

Removal Efficiency . 99 75% >99 0% 



OTHER ODOR CONTROL APPLICATIONS 

Application 

Air Flow Rate (CFM) 

Chemicals 

Design Efficiency 

Dimensions 1 x W x H (h) 

Performance 

nJet (PPm) 

3utlet (ppm] 

lernoval Efflciency 

Hydrogen Sulfide and Ammonla Scrubber 

8,035 

NaOH, NaOCl and H,SO, 

99.5% 

1 1 25 x 7 0 x 1 1 25 

NH, (design) " 2 s  

100 200 

< I  0 0 022 

99.98% 99.5% 



BIOLOGICAL ODOR CONTROl SYSTEMS 

CARBON  ADSORPTION SYSTEMS 

ADDITIONAL ODOR CONTROL TECHNOIOGIES 

OTHER ODOR CONTROL PRODUCTS 

USFilter offers several biological 

odor control systems. The  ZABOCS'" 

biofilter system is designed for flow rates 

from 100 to 5,000 cfm, and is ideal for 

unattended, remote pump stations. Better 

than 99% H,S removal is achieved reli- 

ably, with minimal maintenance. T h e  

USFilter Bioscrubber system is designed 

for flow rates from 2,000 to 20,000 cfm 

Carbon adsorpcion is an effective 

solution to many odor conrrol problems. 

It is particularly useful for small air flows, 

remote locations, and control of specific 

volatile organic compounds that are dif- 

ficult to remove by wet scrubbing. 

We offer a complete line of carbon 

a d s o r p ~ n  syste- 

modular systems (1 00 cfm and up) to larger, 

dual-bed systems (up to 15,000 cfm). 

USFilter offers the most comprehen- 

sive selection of odor control technologies 

available. Please contact us for informa- 

tion on additional vapor-phase technolo- 

gies such as biofiltration or liquid-phase 

technologies including the patented 

BioxideO Process, AQuit? Odophos: and 

hydrogen peroxide. 

USFilrcr rcscrves,tlic righr ro change rhc spccificarions referred 
I O  in rliis lircrirurc a t  aoy rirnc. wirhour prior noricc. AQuir, 
Bioxidc. LO/PRO. Odophos :ind ZABOCS arc rradernarlil of 
USFiltcr Corporation or its atliliares. 

RJ-LP-BR-0304 

and higher. The Bioscrubber system uses 

unique light weight, liigh surface area 

media to allow high air volumes in a 

compact space. All USFilter biological 

odor control systems are supported by 

custom bio-nutrients which enhance and 

accelerare the biological degradation of 

odorous compounds. 

RJ Environmental Products sets &e 

standard for reliable, economical, 
and effective odor control systems. 

A Siemens Business 

RJ Environmental Products 
13 100 Gregg Street, Suire B 

Poway, CA 92064 
858-486-8500 phone 

858-486-8501 fa 

WIUIU. usfiler corn 

02004 USFilrcr Corporarioii 
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R J C  S E R I E S  M O D U L A R  C A R B O N  A D S O R B E R  O D O R  C O N T R O L  S Y - S T E M S  

\ 
, 

RJC SERIES 

MODULAR CARBON ADSORBER SYSTEMS 

FEATURES 

Pre-assernbled and skid-mounted 

for simple installarion 

il4odt.h for air flow r a m  from I O U  

ro 1,400 C h i  

Passive flow sysrenis available 

High performance carbon med'ia 

Vessel consrrucred ofpoly- 

propylene or premium vinvlesrcr 

fiberglass rei 11 61 rced plasric 

Fan iiianuticrurcd ofsrainlrss sreel 

or fiberglass reinforced plasric 

Includcs conrrol panel, drain and 

grounding rod 

Availablc wirh voltiinc coiirrol 

dampcr, carbon s a m p l e  ports, 

differenrial prcssure gau$ 

USFi Ircr's RJ C'"' Series il.lodular Carbon 

Adsorbers are skid-iiiounrcd. prc-;isscm- 

blcd symms  ranging in flow capacity from 

1UO chi  to 1,400 ifin. Vess& are oFfcrcd 

in eirher poIypropyIene or FibcrgIass rci'n- 

forced plasric (FRP) and t ins are ;ivailable 

in epoxy coared srainless steel or FRP 
Passive svsrems arc also availnble which usc 

iinciiral process venrilarion in place of the 

fan. The carhon media cype is selected 

based on [he spcdific applicarion. 

, 

The RIC Series Adsoi-bers only rcqiiirt. inlct 

ducring, drain piping and powcr 10 die con- 

rrol panel to be coinplcrcly opeFarional. 



TYPICAL APPLICATIONS 

Hydrogen Sulfide 

Mtiiiicip:il Scw;igc Odoi-s 

Indusrrial VOC Co.nrroI 

PROCESS DESCRIPTION 

U S F I L T E R ' S  C A R B O N  A D S O R B E R  O D O R  C O N T R O L  S Y S T E M S  

USFilcer:~ Carbon Adsorber is a oiice- 

rhrough, chemical. adsorption process. 

Odorous compounds (HZS and mal- 

odorous organic?) are removed from the air  

scream by adsorprion onto the activated 

carbon porous surface. Foul air- f rom var- 

ious sources is collccred and passcd 

through the adsorher. After entering t h e  

vessel, che Foul air  flows rhrough a dcnsely 

packed bed of accivared carbon media. The 

cleaied air coiitiiiues rhrotigh rhe vexsel 

and is exhiuisred rhrough the stack. 

The  carbon nicdia is selected based 011 the 

cxpecced inlet conraniinants and d x i r  con- 

ccnrracions. For hydrogcn siilfide. we rec- 

ommend USFiIttrk UOCH-KP caustic 

iinpregnarcd incdia. The caustic irnprcg- 

nanr (KOH) caralyzes che oxidarion of 

hydrogen sulfide ro producr elemental 

sulftir and warcr and grearly increases [he 

H2S capacity of [lie carbon nkdia. The 

sulhir produced is adsorbed on die internal 

surfxe of the ;mivared carbon while [he 

water is mainly lost IO r l ie  Rowing air @is 

scream. The flowing air srrciiii dissipares 

rhe hear. For VOC's; we recoininend pel- 

lcrized anrliracire liiedia rhar ofFers high 

adsorprion capacity wirh inininid pressure' 

drop. Ochcr carbon media typcs are avail- 

able for specific applicarions. ' 



R J C  S E R I E S  M O D U L A R  C A R B O N  A D S O R B E R  ODOR C O N T R O L  S Y S T E M S  

Equipment Skid 

Drain 

Carbon 

I 
Exhaust 

Fan 

SIZING INFORMATION 

FRP Carbon A&irptiaw Sj j t r rn I I I  Hagentawn, MD 

RJC- 1 00 

RJC-200 

RIC-300 

RJC-400 

RIC-600 

RJC-800 

RJC- 1 000 

RJC-1200 

up to 100 

100-200 

200-300 

300-450 

450-600 

600-800 

800- 1,000 

1,000-1,400 

200 

360 

570 

820 

1,120 

1,450 

1,850 

2,300 

1.5 x 5.0 

2.0 x 5.0 

2.5 x 5.0 

3.0 x 5.0 

3.5 x 5.5 

4.0 x 5.5 

4 5 x 5 .5  

5.0 x 5.5  

4.3 x 3.2 

- 5.3 x 3.5 

5.8 x 3.8 

6.3 x 4.1 

7 7 x 4.9 

8.3 x 4.9 

8 8 x 5 2  

9.1 x 5.6 

700 

1,000 

1,300 

1,700 

2,500 

3,200 

4,000 

4,700 

4 1 0  

6 1 .o 
6 1.5 

8 1.5 
' 

8 2 0  

10 2.0 

10 3 .O 1 5.0 12 



C O N V E N T I O N A L  C A R B O N  A D S O R B E R S  

6.0 

8.0 

10 0 

12.0 

10 0 

11.0 

12.0 

14.0 

! 

Single 

Single 

Single 

Single 

Dual 

Dual 

Dual 

Dual 

SIZING INFORMATION' _I 

11.0 x 8 0 

15.0 x 10.0 

170 x 12.0 

20.0 x 14.0 

19 0 x 12.0 

20.0 x 13.0 

21 O x  140 

23.0 x 16.0 

8.0 

8.0 

8.0 

8.0 

13.0 

13.0 

13 0 

13.0 

1,700 

3,000 

4,700 

6,800 

9,400 

11,400 

13,600 

20,000 

5.0 

7.5 

10 0 

15.0 

20 0 

20.0 

25.0 

40.0 
*These are examples onty, based on a superficial veloclv of approximately 60 feet per minute 



OTHER VAPOR PHASE ODOR CONTROL PRODUCTS B Y  USFILTER 

LO/PRO* ODOR CONTROL SYSTEM 

POLY-STAGE'" S C R U B B I N G  TECHNOLOGY 

ZABOCS" BIOLOGICAL 

ODOR CONTROL SYSTEMS 

P;ickagrd Scrulher Sysceni i s  one of  rhc  

niosr re& n ical l y advanced and cqsc-et't'ecrive 

scrulher sysrems available. The  LO/PRO is 

a 1;croi-y prc-a.wriibled sysrem of  unirary 

consrrucrion which c;11i do [he work oicon-  

ventional packed rowers in less r h a n  half rhe 

The "L" Serieb and "DD71" Serieh Air 

Scrubbeis provide a co.\c-effeccive, [rouble 

free and flexible rnerhod co eliniinate con- 

c;uninaiirs fo; all cypes of odor and f u m e  

conrrol in a i r  streaim tip to 6,000 chi .  T h e  

modular Poly-Stage"' scrubbing cech- 

nolog,, using the packed-beb wec scrub- 

bing process wirh a variecy o f  chttiiiical 

The  ZABOCS' ' Biological Odor Control 

Sysrem i s  an advanced mulri-media system 

which combines gas absorption, adsot-p- 

[ion and biological creatmciir ro capture 

and the11 eliiiiinace organic and inorganic 

odors from wasrewarer process air srreanis. 

The  unique coinhination of pr6prietary 

Biodagene"' and Biocarb"' riiedia enables 

[he ZABOCS system ro rrear rliree times 

the a i r  volttine compared r o  similar sized 

con ve 11 cion a 1 w h i I e 

imirirdiately crcaring odors wich Zero nccli- 

niarion c i m .  

bi o fi I r e  r h y s  c e I 11 s, 

space and :ir a fr;3ctioii OF rhe  cosr. Each 

iiisrallarion is custom desigiicd co riiaxirriize 

ct't&ncy and miniinize chemical coiisump- 

rioii, in coordii1;irion wirh ocher custoiiier 

requiret~ie~ir~.  Perforni;iim is  giilraiireed 

wirh reiiio\d efficiencies i n  CSC~SS oC99.WK) 

and air  flow races tip ro 24.500 cfm. 

rreartneiics. has proven efFecrive for a wide 

range of :iirboriie coiicaniiti;aiics. Wirh chis 

patented technology, each module coilrains 

ai> integral packed bed, sump and re-circu- 

lacion systein. All vessels are seamless, 

niainrenance free and guaraiceed againsr 

f i l t i i ~  for five yenrs when used according 

EO specifications. 

7-0 f i i i r l  o u r  inorc about how ro p r  
USFilrcr ro work f o r  you, conracr us nr 



OdztLog@ how Range Hydrogen SuIfide 
~ Gashogger 

For odor and corrosion studies  

The OdaLogB Low Range Gas Logger was developed for locating and monitoring low-level 
hydrogen sulfide gas emissions (0.01 to 2.00 ppm). 

Typical applications include: 

Odor monitoring Ambient air analysis 
, Control room monitoring H2S source detection 

Scrubber performance testing Research projects 

Detection Instruments Corporation 
5815 N Black Canyon Highway Suite 103 Phoenix, AZ 85015 Phone: 602-797-0630 

www .detectioninstruments.com 

http://detectioninstruments.com


An internal data logger records H2S gas concentrations for later downloading of data in tabular or 
graphical form, using the standard OdaLogB Software. 

South Side Pumping Station Perirniter (OdaLog: OL5010210) 

e infra-red data transmission 
Customize for specific applications 

Zooming capabilities 
Export to other spreadsheets 

S P E C 1FI C AT1 0 N S 
Measurement range: 0.00 to 2.00 ppm. 
Logging/Sampling Interval 10 minutes to 1 hour 
Memory capacity 30000 data points 
Relative humidity range: 1 5 7 90% (non-condensing) 
Pressure range: Atmospheric, +/- 10% 
External dimensions: 62mm (2.44") diameter X 345mm (1 3.6") long 
Instrument weight: Approximately 900 grams (2.0 Ibs.) 

0 " C to 40' C and 6 O C change/Hr maximum 
(32" F to 104" F and 11 " F change/Hr maximum) 

Environmental protection IP54 (dust and splash protected) 
Zero drift (NTP) +/- 0.01 ppm 

Precision 5% Relative Standard Deviation 

Accuracy 

- Instrument Temperature Range 
' 

Conditions: NTP, fresh air, taken over 10 consecutive sample cycles 

Conditions: NTP, 0.20 ppm H2S applied, taken over 10 consecutive sample cycles. 

Conditions: NTP, 0.20 ppm applied, taken over 10 consecutive sample cycles. 
+/- 10% of reading 0.10 to 2.00 ppm 

POWER SUPPLY 
CPU Battery Type and Life 
Pump Battery and Life 

3.6V, 2/3 AA size Lithium cell, 2 months 
1.5V "C" Size Alkaline, 7 days 

WARRANTY 
12 month warranty on electronics and sensors, 3 months on pumps and mechanical parts, when used 
in accordance with operation manual (excluding calibration and freight costs). 

NTP defined as: Temperature = 20" C, Pressure = 1 Atmosphere 

In the interest of continued improvements, we reserve the right to change design features without prior notice. 



OdaLog Low Range Hydrogen Sulfide Gas Logger 
(Part # Description Price 1 
OL50 

OLES 

OLS 

OLLRMK 

OLLRCASE 

OLLRGAS 

OLCY L5 

0 LLR CA L 

OdaLog Low Range Hydrogen Sulfide Gas Logger 
Range: 0.01 - 2.00 parts per million H2S. 
Includes: Operation manual, magnetic al!en tool, 2 - 3 . 6 ~  lithium ion batteries, 
4 "C" batteries, calibration fitting and hanging kit consisting of 3 feet of 
coated cable and 2 carabiners. Software sold separately. 

OdaLog Environmental Shelter 
Shields OdaLog from direct sunlight/temperature fluctuations. 

OdaLog Software Kit (used with OL50,OL04,0LO5,0L45) 
Includes: Software (CD disc), infra red communications link, 
pushing tool/lR link stand. 

OdaLog Low Range Maintenance Kit 
Includes: (2) 3.6 volt lithium ion battery, (4) "C" batteries, (4) filters, 
(2) absorbent packs, (1) allen tool,' (1) switch cover, (1) O-ring, (1) calibration cup. 

OdaLog Low Range Carrying Case 
Holds three Low Range OdaLogs. 
Dimensions: 19 1/8" L x 15 7/16" W x 7 9/16" D 

OdaLog Low Range Hydrogen Sulfide Gas Calibration Kit 
Includes: 5 ppm Hydrogen Sulfide gas, carrying case, 0.25 Ipm gas regulator, 
and dilution module. 

Gas Cylinder - 5 ppm H2S gas cylinder 

OdaLog Low Range Calibration 
Includes: Replacement of filter, batteries, a complete inspection and 
calibration of unit. 

$2,995.00 

$ 195.00 

$ 275.00 

$ 75.00 

$ 195.00 

$ 645.00 

$ 145.00 

$ 145.00 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
All prices are FOB, Phoenix, AZ All prices in U.S. Dollars Updated July 21, 2004 

581 5 N Black Canyon Highway Suite 103 - Phoenix, Arizona 85015 * Phone: 602-797-0630 or 866-632-5647 

www.detectioninstruments.com 

http://www.detectioninstruments.com
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The OdaLog has been specifically designed for the Wastewater Industry, primarily for locating at 
or close to the source of Hydrogen Sulphide emissions such as within sewerage pumping 
stations and receiving manholes. 

Its purpose is to log levels of H,S in the range 0-200 ppm for later downloading of data in tabular 
or graphical form to highlight significant variations in H,S levels over time. 

I Clear LCD display 
Shows gas reading, time of day, 

Temperature, battery volts, 
YO Log used, logging interval. 

Durable non-corrosive plastic body 
Survives in harsh Wastewater environment 

field 

Filter over sensor 
Repels splashes 

Double O-Ring seals 
Prevent water ingress 



*I- ~ 

CI 
e Displays Line Graphs 
o Ability to zoom in on selected time periods 
o Ability to export data to spreadsheets 
e Ability to custornise graphical scale and mark time intervals on X-axis 
6 , Records Odalog serial number on printout and allows graphs to be labelled 
o Uses Infra Red Communication for downloading and configuring 

J 

~ _ _ _  ____- i n & a I B ; a  & , Q ~ ~ ~ ~ i ~ l  

I 
10 Bottlebrush Drive, Sunnyvale (Wet Well) - 1 (OdaLog: 502018) 

Period displayed Mon Feb 21 - Mon Feb 28 

6o T I 

Average (1 3.78 pprn) Concentration I NullValue - Span Value v, Day Transition ~ ~ ~ ~ . ~ . ~ ~ ~ - ~  .- -.. - . . . __._.._~_____I..___._.__. 

A --- 
ie ady :25/02/2000 - 13 37 12.11 87 ppm ; NUM 

32,000 logging intervals allow very detailed or very long studies e.g. 

@ 

Over 3 months at 5 minute intervals 
Over 3 weeks at 1 minute intervals 
Over 3 days at 1 second intervals 



SENSOR TYPE: 
X RANGE: 
13 RANGE: 

ACCURACY AT STP: 
RESOLUTION: 
RESPONSE TIME: 
PRESSURE RANGE: 
RELATIVE HUMIDITY RANGE: 

1NSTRUMENT TEMP RANGE: 
EXTERNAL DIMENSIONS: 

1 LCDDISPLAY 

. INSTRUMENT WEIGHT 

Detection Instruments Corp. 

5815 N. Black Canyon Highway, Suite 
103, Phoenix, AZ 8501 5 

Fax: 602.797.0631 

I 

' . Free: 866.632.5647 

I 

POWER SUPPLY 

ABN 28 089 678 339 

P.0.Box 5523 Brendale Queensland Australia 4500 

BATTERY: 
BATTERY LIFE: 

DATA LOGGER 

MEMORY CAPACITY: 
LOGGING INTERVAL: 

ApDrovals 

i ,?INSIC SAFETY: 

ELECTROMAGNETIC 
COM PAT1 B I L ITY: 

Electrochemical Hydrogen Su I p h ide 
0 to 999.9 ppm 
0 to 200.0 ppm 
+/- 1.0 ppm 
0.1 ppm 
T90<60seconds 
Atmospheric +/- 10% 
15 to 90% (non-condensing) 
00.0 to 999.9 
-10 C to +40 C 
165mm x 62mm Dia 
450 grams 

3 x 1.5V AAAlkaline Batteries or I x 3.6V Lithium Battery (1-136 or 1-137) 
Alkaline Batteries Over 3 Months or Lithium Battery Over 6 Months 

32,000 Readings 
Selectable from 1 second to 1 hour 
(e.g.) I min interval logs for 22 days, 5 rnin interval logs for over 3 mths 

Standards Australia AUS Ex 2478X, certified to: Ex ia I/IIC T4 lP66/67 
NEMKO 03 ATEXl34, certified to: I M2 I I1 2 GD, €Ex ia i/ilC T4 lP66/67 

The OdaLog Type I and accessories have been tested and conform to 
the requirements of C-Tick, CE & FCC. 

S ERVl C ING 

Ne,recommend that the OdaLog is returned to an authorized App-Tek service centre at least once every six 
lnonths for a full inspection, software upgrade as developed, calibration, test for linearity and to have new 
batteries fitted. 

NARRANTY 



DETECTI/JV 
INSTRUMENTS 

OdaLog Hydrogen Sulfide Gas Data Logger 
PART # DESCRIPTION PRICE I 
OL04 

OL05 

OL45 

OLS 

OLS-USB 

OLGAS 

OLCASE 

MOSS-2 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0-50 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0-200 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0-1000 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Software Kit, (used with OL04, OL05, OL45) 
Includes: Software (CD disc), Infra Red Communications 
Link, Pushing Tool/IR Link Stand, 0-Ring grease. 

OdaLog Software Kit with USB adapter 
(used with OL04, OLO5,0L45) Includes: Sofware (CD disc), 
Infra Red Communications Link with USB Adapter, 
Pushing ToolnR Link Stand. 

OdaLog Hydrogen Sulfide Gas Calibration Kit 
Includes Test Gas, Gas regulator, Plastic Carrying Case. 

OdaLog Carrying Case: Rugged, corrosion & dust proof case. 
Dimensions: 10 5/8” L x 9 3/4” W x 4 15/16” D, Holds three loggers. 

Multiple OdaLog Sampling System-2 
Includes: Operation Manual, %” OD tubing (2Oft.), power 
adapter and connectors. OdaLogs and software sold separately. 

$ 1,295.00 

$ 1,295.00 

S 1,295.00 

$ 275.00 

$ 305.00 

$ 395.00 

$ 125.00 

$ 995.00 

OdaLog Hydrogen Sulfide Gas Data Logger Spare Parts 
/PART # DESCRIPTION PRICE 1 

12-002kit OdaLog Infra Red Communications Link with Stand $ 135.00 

12-002USBKit OdaLog Infra Red Communications Link with USB adapter $ 65.00 

OLSEN OdaLog Replacement Sensor (please specify gas type and range). $ 250.00 

OLMK OdaLog Maintenance Kit Includes: Filters (J), Absorbent pack (2) S 50.00 

and Stand 

AA Batteries (6 ) ,  Switch Cover ( l ) ,  Calibration Cup ( I ) ,  0-Ring (1) 
Desiccant Packs (2), Allen Tool ( I )  

replacement & complete inspection. 

Available in 25 / 50 / 100 ppm gas concentration, 58 liter cylinder. 

OLCAL OdaLog Calibration Includes: Calibration, battery & filter $ 65.00 

OLCYL OdaLog Replacement Gas Cylinder: Hydrogen Sulfide gas. $ 145.00 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
A11 prices are FOB, Phoenix, AZ All prices in U.S. Dollars Updated March 5, 2004 


